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DECI SI ON SUMVARY

TRI-C TY | NDUSTRI AL DI SPOSAL SI TE
BROCKS, BULLI TT COUNTY, KENTUCKY

#SLD
1.0 SI TE LOCATI ON AND DESCRI PTI ON

1.1 S| TE LOCATI ON

THE TR -CI TY | NDUSTRI AL DI SPOSAL SUPERFUND SI TE (THE "SI TE') | S LOCATED I N THE COWUNI TY OF
BROCKS I'N NORTH CENTRAL BULLI TT COUNTY, KENTUCKY, APPROXI MATELY 15 M LES SOQUTH OF LOUI SVI LLE
(SEE FIGURE 1). THE SI TE CONSI STS OF APPROXI MATELY 349 ACRES AND I T IS LOCATED ON THE SQUTH

SI DE OF STATE H G-WAY 1526 (ALSO KNOWN AS BROCOKS HI LL ROAD), APPROXI MATELY FOUR M LES WEST OF US
| NTERSTATE 65 (SEE FI GURE 2). THE GEOGRAPHI CAL COORDI NATES FOR THE SI TE ARE 38 DEGREES
FAHRENHEI T 2' 50. 9" NORTH LATI TUDE AND 85 DEGREES FAHRENHEI T 46' 06. 1" WEST LONG TUDE.

1.2 S| TE DESCRI PTI ON

THE SI TE | S LOCATED I N THE BLUE GRASS REA ON OF THE | NTERI CR LOW PLATEAUS PHYSI OGRAPHI C

PROVI NCE. THE BLUE GRASS REG ON LIES WTH N THE OH O RI VER DRAI NAGE BASIN AND I T IS AN AREA CF
GENERALLY RCLLI NG UPLANDS RANG NG | N ELEVATI ON FROM LESS THAN 800 FEET ABOVE MEAN SEA LEVEL
(MBL) I'N THE NORTHVEST TO ABOUT 1000 FEET IN THE SOQUTHEAST. THE SITE IS WTH N THE KNOBS

REG ONAL SUBDI VI SI ON OF THE BLUE GRASS REG ON

THE CLI MATE I N THE BLUE GRASS REG ON | S MODERATE W TH A MEAN ANNUAL TEMPERATURE CF 67 DEGREES
FAHRENHEI T THE AVERAGE ANNUAL SUMMER TEMPERATURE | S 75 DEGREES FAHRENHEI T, AND THE AVERAGE
ANNUAL W NTER TEMPERATURE | S 35 DEGREES FAHRENHEI T THE AVERAGE ANNUAL PRECI Pl TATION I N BULLITT
COUNTY IS 55 | NCHES AND THE MEAN ANNUAL LAKE EVAPCRATION IS 35 I NCHES, RESULTING IN A NET
PRECI PI TATI ON OF 20 | NCHES.

APPROXI MATELY 300 PECPLE LIVE WTH N ONE M LE OF THE SITE. THE SI TE AND SURROUNDI NG AREA ARE
RURAL AND THE LAND USE | S PREDOM NANTLY AGRI CULTURAL AND RESI DENTI AL. SEVERAL RESI DENCES EXI ST
ON AND ADJACENT TO FCORVER DI SPCSAL AREAS AT THE SITE, AND A PORTION OF THE SITE | S USED FOR
AGRI CULTURAL PURPCSES (I.E., PASTURES AND SMALL GARDENS). OTHER AREAS OF THE S| TE ARE COVERED
W TH GRASS AND TREES.

NOTABLE SURFACE FEATURES ON-SI TE | NCLUDE A SHALLOW TRENCH PARTI ALLY FI LLED W TH WATER AT THE
SOUTHERN END CF THE SI TE THAT | S APPROXI MATELY 240 FEET LONG AND 80 FEET W DE, AND TWO SHALLOW
PONDS ( EACH LESS THAN 1/8 OF AN ACRE), WH CH ARE USED TO WATER LI VESTOCK.

S| TUATED ON A BROAD RI DGE KNOWN AS THE BEGHTOL RIDGE, THE SI TE SLOPES MODERATELY TO THE SOUTH.
THE ELEVATI ONS ACRCSS THE SI TE RANGE FROM 800 FEET TO 840 FEET ABOVE MsL. THE SOUTHERN BOUNDARY
AND PCRTI ONS OF THE EASTERN AND WESTERN BOUNDARI ES DROP | NTO STEEP, VEGETATED RAVI NES HAVI NG
BOTTOM ELEVATI ONS RANG NG FROM 600 FEET TO 800 FEET ABOVE MSL W THI N 400 HORI ZONTAL FEET FROM
THE SI TE.

THE ORIG NAL SO LS OF THE SI TE ARE CLASSI FI ED AS CRIDER SILT LOAMS WHI CH ARE FORVED ON LONG
STEEP HI LLSI DES AND BRCOAD, GENTLY SLOPI NG TO MODERATELY STEEP RI DGETOPS AND SHOULDER SLOPES
ABOVE DEEP VALLEYS. CRIDER SO LS ARE DESCR BED AS DEEP AND WELL DRAI NED W TH UPPER LOAMY ZONES
AND CLAYEY SUBSQ LS.



THE UNDERLYI NG GEOLOGY OF THE AREA CONSI STS OF LI MESTONES, DOLOM TES, SILTSTONES, AND SILTY
SHALES I N THE UPLAND KNOB AREA, AND TERRACE DEPCSI TS I N THE LOALAND VALLEYS. THE GEOLOG C
FORVATI ONS UNDERLYI NG THE S| TE | NCLUDE, | N STRATI GRAPH C ORDER (TOP TO BOTTOM), THE SALEM

LI MESTONE, THE HARRODSBURG LI MESTONE, AND MEMBERS OF THE BORDEN FORVATI ON.  FlI GURE 2 SHONS THE
STRATI GRAPHY OF THE AREA. FORMATION THI CKNESS IN THE VI NITY OF THE SI TE RANGES FROM 18 TO 25
FEET BASED ON THE GEOLOG C MAP. KARST FEATURES ARE NOT DEVELOPED AT THE SI TE DUE TO THE

SI GNI FI CANT AMOUNT OF SI LTSTONE AND SHALES | NTERBEDDED W THI N THE LI MESTONES UNDERLYI NG THE

SI TE.

THE GROUNDWATER AT THE SITE PRIMARI LY FLOAS THROUGH FRACTURES AND BEDDI NG PLANES THAT HAVE BEEN
PREFERENTI ALLY ENLARGED BY SOLUTI ONI NG AND WHERE DOLOM Tl ZATI ON HAS ENHANCED THE PORCSI TY AND
PERMEABI LI TY OF THE AQU FER  GROUNDWATER DI SCHARGES VI A SPRINGS AND SEEPS THAT SPORADI CALLY
OCCUR WHERE THE GECLOGE C UNI' TS THAT COWPRI SE THE AQUI FER ARE EXPCSED. ALTHOUGH THE SPRI NGS AND
SEEPS | N THE SHALLOW LI MESTONE AQUI FER TEND TO STCP FLOW NG DURI NG DRY PERI CDS, THEY DO PRODUCE
SUFFI CI ENT QUANTI TI ES OF WATER FOR DOMESTI C USE W TH THE ASSI STANCE OF A CI STERN. SPRI NGS ARE
USED AS WATER SUPPLY SOURCES MORE FREQUENTLY THAN DRI LLED WELLS DUE TO THE SPORADI C AND

UNPREDI CTABLE OCCURRENCE OF WATER I N THE MEMBERS.

THE SI TE | S DRAINED TO THE WEST, SOUTH, AND EAST BY BRUSHY FORK CREEK, WHICH IS A PERENN AL
STREAM THE SPRINGS AND SEEPS AT THE SI TE REPRESENT SOURCES OF GROUNDWATER WH CH CONTRI BUTE TO
SURFACE WATER RUNCFF TO BRUSHY FORK CREEK. THE SQURCE FOR THE CREEK IS A SVALL SPRI NG

APPROXI MATELY 3, 000 FEET SOUTHEAST CF THE SI TE AND LOCATED AT AN ELEVATI ON OF APPROXI MATELY 750
FEET ABOVE MSL. BRUSHY FORK CREEK FLOAS WESTWARD FOR APPROXI MATELY TWD M LES, WHERE I T JO NS
KNOB CREEK AND BECOVES PART OF THE CHI O RI VER DRAI NAGE NETWORK.

BRUSHY FORK CREEK | S USED SEASONALLY FOR RECREATI ONAL PURPCSES AND FOR THE | RRI GATI ON OF NEARBY

CROPS. THE CREEK APPEARS TO BE A HEALTHY STREAM SUPPORTI NG DI VERSE COVMUNI TI ES CF

MACRO NVERTEBRATES AND SMVALL FI SH.  ADEQUATE FEEDI NG HABI TAT FOR ENDANGERED SPECI ES OF BATS AND

THE BALD EAGLE WERE DETERM NED TO NOT EXI ST WTH N THE STREAM REACH OF BRUSHY FORK CREEK AND THE
TRI BUTARI ES WH CH ARE AFFECTED BY THE SI TE.

THE SITE IS NOT LOCATED | N A 100- YEAR FLOCDPLAIN.  AND, THE US FI SH AND W LDLI FE SERVI CE ( FWB)
HAS DETERM NED THAT BRUSHY FORK CREEK IS NOT A HABI TAT FOR ENDANGERED SPECI ES. THE FWS HAS ALSO
DETERM NED THAT THE SITE IS NOT ON A WETLAND, NOR DCES | T AFFECT A WETLAND.

#SHEA
2.0 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES

2.1 SI TE H STCRY

THE SI TE WAS AN | NDUSTRI AL WASTE LANDFI LL KNOWN TO HAVE BEEN OPERATED BY TRI -CI TY | NDUSTRI AL
SERVI CES, | NC. FROM LATE 1964 TO LATE 1967. THE MAJORITY OF THE MATERI AL REPCRTEDLY DI SPCSED OF
AT THE SI TE WAS | NDUSTRIAL I N ORIG N FROM SEVERAL LOU SVI LLE, KENTUCKY | NDUSTRI ES. THE BULK CF
THE WASTE CONSI STED OF SCRAP LUVBER AND FI BERGLASS | NSULATI ON MATERI ALS.  THE REMAI NI NG WASTE
CONSI STED OF DRUMMVED LI QUI D WASTES AND BULK LI QUI DS THAT WERE POURED ONTO THE GRCUND. | N 1968,
STATE OFFI G ALS REPORTED THAT H GHLY VOLATI LE LI QUI D WASTES RESEMBLI NG PAI NT THI NNERS VEERE

DI SPOSED CF ON-SI TE.

RECCORDS | NDI CATE THAT A SI TE ATTENDANT WAS PRESENT AT THE SI TE AT LEAST DURI NG A PORTI ON OF THE
TI ME THE LANDFI LL WAS COPERATED. THE DUTIES OF THE SI TE ATTENDANT | NCLUDED PUSHI NG EACH DAY' S
COLLECTI ON OF REFUSE OVER THE WORKI NG FACE OF THE LANDFI LL | NTO THE SURRCUNDI NG RAVI NES. I N AT
LEAST ONE | NSTANCE, THE ATTENDANT WAS | NSTRUCTED TO POUR LI QU D WASTE MATERI AL DI RECTLY ONTO THE
GROUND TO HELP ALLEVI ATE FI RE AND EXPLCSI ON HAZARDS.



THE SI TE WAS A SOURCE OF LOCAL CI Tl ZEN COVPLAI NTS AND CONCERNS TO STATE AND COUNTY GOVERNMVENT
OFFI G ALS ON NUMERQUS COCCASI ONS DURI NG THE DI SPOSAL CPERATI ONS. I N 1965, RESI DENTS NEAR THE

SI TE FI RST COWPLAI NED TO LOCAL COFFI Cl ALS REGARDI NG THE UNKEMPT CONDI TI ON OF THE LANDFI LL,

EXPLOSI ONS, FI RES, AND SMOXKE WHI CH WAS SAID TO | RRI TATE EYES, MAKE BREATH NG DI FFI CULT, AND HAVE
AN COFFENSI VE CDOR. ADDI Tl ONALLY, DEPCSI TI ON OF ASH AND CHARRED DEBRI'S ON NEI GHBORI NG PRCPERTI ES
LED TOA CAVIL LAWBU T FOR CREATI NG A PUBLI C NU SANCE.

THE BULLI TT COUNTY HEALTH DEPARTMENT, COUNTY ATTORNEY, AND THE COVMONWEALTH OF KENTUCKY
DEPARTMENT OF FI SH AND W LDLI FE RESOURCES ( THEN THE DI VI SI ON OF FI SHERI ES) ALONG W TH THE
DEPARTMENT OF HEALTH (THEN THE DI VI SI ON OF ENVI RONVENTAL HEALTH) | NVESTI GATED THESE COVPLAI NTS.
AN | NDI CTMENT, SERVED TO TRI-CI TY | NDUSTRI AL SERVI CES, | NC. AND OTHERS | N NOVEMBER 1967,
RESULTED I N THE ARREST OF THE COVPANY' S PRESI DENT, MR HARRY KLETTER, ON THE NU SANCE CHARCE.
AFTER MR KLETTER S ARREST, A SETTLEMENT WAS NEGOTI ATED WHEREBY THE CHARGES WOULD BE DRCPPED I F
THE COVPANY AGREED TO STCP DI SPCSI NG OF AND BURNI NG WASTE AT THE SI TE. AT ABOUT THE SAME TI ME
AS THE ARREST, A FIRE ERUPTED ON THE SI TE THAT BURNED FOR TWD YEARS. TR -C TY | NDUSTRI AL

SERVI CES, | NC. REPORTEDLY CEASED ALL WASTE DI SPOSAL ACTIVI TY SHORTLY AFTER THE FI RE BEGAN

2.2 I NI TI AL | NVESTI GATI ONS

EPA' S | NVOLVEMENT W TH THE SI TE COWWENCED | N SEPTEMBER 1985 FOLLON NG NOTI FI CATI ON BY THE
KENTUCKY NATURAL RESOURCES AND ENVI RONVENTAL PROTECTI ON CABI NET (THE "CABINET"). THE CABI NET
CONDUCTED A PRELI M NARY ASSESSMENT (PA) OF THE SI TE | N SEPTEMBER 1985 AND RECOWMENDED A HI GH

PRI ORI TY FOR | NSPECTI ON. THE CABI NET PERFORVED A SI TE | NVESTI GATI ON (SI) IN APRI L 1987 TO
DETERM NE THE SITE'S ELI G BI LI TY FOR | NCLUSI ON ON EPA' S NATI ONAL PRI ORI TY LIST (NPL). THE

| NVESTI GATI ON | NCLUDED | DENTI FI CATI ON OF SEVERAL PRI VATE, POTABLE WATER SUPPLI ES NEAR THE SI TE
AND MULTI - MEDI A SAMPLI NG (WASTE, SO L, AND GROUNDWATER). SEVERAL HAZARDOUS SUBSTANCES WERE
DETECTED I N ON-SI TE SO LS AND WASTES, | NCLUDI NG PCBS, PHENOLS, HEAVY METALS, AND VAR OUS ORGANI C
COVPOUNDS. ONE RESI DENTI AL SPRI NG, UTI LI ZED BY THE KLAPPER FAM LY AS A SOURCE CF POTABLE WATER,
LOCATED SEVERAL HUNDRED YARDS WEST OF THE SI TE WAS SAVPLED AND | T CONTAI NED LEVELS OF
TETRACHLORCETHENE (ALSO KNOWN AS PERCHLORCETHYLENE, OR PCE) ABOVE MAXI MUM CONTAM NANT LEVELS
(MCLS).

FOLLON NG THE CABI NET' S RELEASE COF THE SAMPLI NG RESULTS, EPA CONDUCTED ADDI TI ONAL SAMPLI NG AND
PROVI DED AN ALTERNATE WATER SUPPLY TO THE TWD KLAPPER RESI DENCES | N MAY 1988. EPA ALSO

DI SCOVERED THAT ANOTHER SPRI NG CLOSER TO THE SI TE WAS BEI NG USED AS A SCURCE OF POTABLE WATER BY
MR AND MRS. WLLIAMD. COX, SR BOITLED WATER WAS SUPPLI ED TO THE COX, SR RESI DENCE UNTI L
SAMPLI NG RESULTS WERE OBTAI NED. SAMPLI NG OF THE COX SPRI NG WAS | NCLUDED IN A MAY 1988 SURVEY CF
POTABLE WATER SOURCES CONDUCTED BY EPA W TH N AN APPROXI MATE ONE- HALF M LE RADI US OF THE SI TE.
THE SAMPLI NG CONFI RMED AGAI N THE PRESENCE OF PCE I N THE KLAPPER SPRI NG AND ELEVATED LEVELS OF
PCE AND TRI CHLORCETHENE (TCE) WERE FOUND IN THE COX SPRING TH S SURVEY | DENTI FI ED THE TWD
KLAPPER RESI DENCES AND THE COX, SR RESI DENCE AS THE ONLY AFFECTED HOUSEHOLDS W THI N THE

I NVESTI GATED AREA. THE PROVI SI ON OF BOTTLED WATER TO THE COX, SR RESI DENCE AND TWD KLAPPER
RESI DENCES |'S AN ONGO NG ACTI ON FUNDED BY EPA.

THE FI NDI NGS OF THE POTABLE WATER SURVEY PROVPTED EPA TO CONDUCT AN ADDI TI ONAL STUDY IN JUNE
1988, THE EMPHASI S OF WHI CH WAS TO ASSESS THE SI TE'S POTENTI AL | MPACT ON AREA RESI DENTS VI A
I NGESTI ON OF GROUNDWATER, | NHALATI ON OF SO L PARTI CULATES, AND DI RECT CONTACT. SAMPLE LOCATI ONS
I NCLUDED SENSI Tl VE AREAS SUCH AS YARDS, GARDENS, AND POTABLE WATER SUPPLIES. SAMPLES COLLECTED
I NCLUDED FI VE COWPCSI TE SURFACE SO L SAMPLES, THREE WASTE SAMPLES, AND FOUR GROUNDWATER SAMPLES.

THE SI TE WAS PROPOSED FOR | NCLUSI ON ON THE NPL ON JUNE 24, 1988 (53 FR 23988) BASED PRI MARI LY ON
THE POTENTI AL HAZARD FROM CONTAM NATED GROUNDWATER ~ THE SI TE BECAME FINAL ON THE NPL ON MARCH
31, 1989 (54 FR 13302) WTH A HAZARD RANKI NG SCORE (HRS) OF 33.82.



2.3 REMOVAL ACTI ONS

THE S| TE RECEI VED FURTHER ATTENTI ON | N JUNE 1988 WHEN EPA RESPONDED TO A TELEPHONE CALL FROM THE
COX, SR FAM LY REGARDI NG A "BLACK OOZE' EMANATI NG FROM THEI R SI DE YARD. EPA S TECHN CAL

ASS| STANCE TEAM ( TAT) CONTRACTOR, ROY F. WESTON, COLLECTED TWO SAMPLES FROM THE REPORTED STAI NED
AREA AND ALSO FROM A SCOLI D VATERI AL RESEMBLI NG PAI NT WASTE. THE SAMPLES | NDI CATED ELEVATED
LEVELS OF XYLENE, TOLUENE, ETHYLBENZENE, AND LEAD.

NUS CORPORATI ON, EPA' S FI ELD | NVESTI GATI ON TEAM (FI T) OONTRACTOR, CONDUCTED A GECPHYSI CAL SURVEY
AND FI ELD ANALYTI CAL SCREEN NG PROCEDURES ( FASP) AT THE SI TE | N AUGUST 1988 TO DELI NEATE WASTE
DI SPOSAL AREAS AND PROVI DE ADDI Tl ONAL SUBSURFACE | NFORVATI ON.  MAGNETOMETRY, RESI STIVITY, AND
ELECTROVAGNETI C TERRAI N CONDUCTI VI TY SURVEYS WERE PERFORVED DURI NG THE GEGOPHYSI CAL

I NVESTI GATI ON.  THE STUDY AREA IS SHOM I N FI GURE 4. THE ELECTROVAGNETI C AND MAGNETI C ANOVALI ES
ARE SHOM I N FI GURES 5 AND 6, RESPECTI VELY.

TO COVPLEMENT AND SUBSTANTI ATE THE | NFORVMATI ON COLLECTED DURI NG THE GECPHYSI CAL SURVEY, FASP
WERE ALSO CONDUCTED. THE FASP TECHNI QUES EMPLOYED WERE GAS PRCBES AND SUBSURFACE SO L SAMPLE
COLLECTI ON W TH ANALYSES FOR VOLATI LE ORGANI C COVPOUNDS (VOCS). THE LOCATI ONS FOR FASP WERE
SELECTED FROM THOSE GECPHYSI CALLY ANOVALOUS AREAS YI ELDI NG THE H GHEST ELECTROVAGNETI C AND
MAGNETI C READI NGS.

THE RESULTS OF THE FASP STUDY TENDED TO SUBSTANTI ATE THE GECPHYSI CAL FI NDI NGS BY DETECTI NG VCCS
I'N SI GNI FI CANT CONCENTRATI ON CLOSE TO THE ANOVALI ES. d VEN THE CORRELATI ON BETWEEN THE TWD
SURVEYS, THE DI SPOSAL OF THE WASTE WAS APPARENTLY CONCENTRATED | N THE SOUTHERN HALF OF THE
LANDFI LL.

BASED ON THE RESULTS OF THE SAMPLI NG CONDUCTED BY EPA' S TAT CONTRACTCR AND THE PROXIM TY OF THE
CONTAM NATI ON TO THE COX, SR RESI DENCE, EPA CONDUCTED AN EMERGENCY REMOVAL ACTI ON | N AUGUST AND
SEPTEMBER 1988 TO EXCAVATE AND REMOVE APPROXI MATELY 165 DRUMS (FULL OR PARTI ALLY FULL) THAT WERE
I' N GENERALLY GOCD CONDI TI ON, MANY CRUSHED AND EMPTY DRUMS, METAL CONTAI NERS OF VAR QUS S| ZES,
AUTO PARTS, 400 GALLONS COF FREE LI QUI DS, AND OVER 800 CUBI C YARDS OF SUSPECTED CONTAM NATED

SO L. THE RESULTING TRENCH I N THE SI DE YARD WAS APPROXI MATELY TEN FEET DEEP, TWELVE TO FI FTEEN
FEET WDE, AND TH RTY FEET LONG AS SHOM IN FI GURE 7, THE TRENCH EXTENDED NORTHWARD THROUGH A
PORTI ON CF THE DRI VEWAY.

FOLLOWN NG COVPLETI ON OF THE REMOVAL TRENCH, NUMEROUS TEST TRENCHES WERE EXCAVATED TO | DENTI FY
ADDI TI ONAL WASTE DI SPCSAL AREAS. THE RESULTS OF THE GECPHYSI CAL SURVEYS WERE USED TO AID IN
DETERM NI NG THE TRENCH NG LOCATI ONS.  AS SHOM I N FI GURE 8, THE TRENCHES WERE EXCAVATED I N THE
COX, SR SIDE YARD, THROUGHOUT A PASTURE EAST OF THE COX, SR RESI DENCE, AND ON THE HOCSI ER S
PROPERTY, WH CH IS A FI VE TO SEVEN ACRE TRACT EAST OF THE PASTURE THAT WAS SOLD BY MR COX, SR
A LI'M TED NUMBER OF EMPTY DRUMS AND DRUVMS CONTAI NI NG SCLI DS WERE EXCAVATED AND STAGED, BUT NO
ADDI TI ONAL LI QUI DS WERE LOCATED. PRI MARILY, THE OPERATORS ENCOUNTERED WASTE FI BERGLASS

I NSULATI ON AND ASH, | NDI CATI NG THE HI STCRI CAL FI RES. MANY OF THE CGECPHYSI CAL ANOVALI ES WERE

I NSULATI ON AND WRE. THE TEST EXCAVATI ON WAS DI SCONTI NUED | N SEPTEMBER 1988 AND THE TRENCHES
WERE BACKFI LLED AND GRADED.

2.4 REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY

EPA BEGAN A REMEDI AL | NVESTI GATION (RI') I N JULY 1989 TO CHARACTERI ZE THE SI TE AND DETERM NE THE
NATURE AND EXTENT OF CONTAM NATI ON.  SINCE THE GECPHYSI CAL SURVEY AND FASP | NDI CATED THAT THE

DI SPOSAL OF WASTE WAS CONCENTRATED IN THE SOQUTHERN HALF OF THE LANDFI LL, THE FI ELD ACTI VI TIES CF
THE R VERE CONCENTRATED I N THAT AREA. FIGURE 9 SHOAS THE R SAMPLI NG LOCATI ONS W TH RESPECT TO
THE APPROXI MATE WASTE DI SPCSAL AREAS BASED ON TWD AERI AL PHOTOGRAPHS TAKEN I N MAY 1966 AND
JANUARY 1967.



PHASE | OF THE R WAS PERFORMED I N JULY 1989 AND THE ACTI VI TI ES | NCLUDED SI TE TOPOGRAPHI C

MAPPI NG A SURFI Gl AL GEOLOQ CAL ASSESSMENT, SURFACE WATER AND SEDI MENT SAMPLI NG SPRI NG

SAMPLI NG, SURFACE SO L SAMPLI NG AND AN AQUATI C BI OTA SURVEY. PHASE Il OF THE R WAS CONDUCTED
FROM SEPTEMBER TO NOVEMBER 1989 AND THE ACTI VI TI ES | NCLUDED GROUND SURVEYI NG TEMPORARY SO L
BORI NGS, SUBSURFACE SO L SAMPLI NG, SUBSURFACE GECPHYSI CAL | NVESTI GATI ONS, GROUNDWATER

I NVESTI GATI ONS, AQUI FER TESTS, AND AIR MONI TORING  ALL WORK WAS CONDUCTED BY EPA'S REM | 11
CONTRACTCOR, EBASCO SERVI CES, | NC.

DURING THE RI, SI X GROUNDWATER MONI TORI NG WELLS WERE | NSTALLED AND SAMPLED. THE | NSTALLATI ON CF
SEVEN OTHER WELLS WAS ATTEMPTED, BUT THE WELLS WERE NOT COVPLETED BECAUSE OF | NSUFFI Cl ENT
GROUNDWATER.  FOUR SPRI NGS WERE SAMPLED, AND SI X SURFACE WATER SAMPLES WERE TAKEN FROM

BRUSHY FORK CREEK AND THE TWD TRI BUTARI ES THAT DI SCHARGE TO THE CREEK. TWELVE SEDI MENT SAMPLES
WERE CCOLLECTED I N THE AREAS OF THE SPRI NGS AND BRUSHY FORK CREEK. TWENTY SURFACE SO L SAMPLES
AND TVENTY- FI VE SUBSURFACE SO L SAMPLES WERE COLLECTED. | N ADDI TI ON, SI XTEEN Al R SAMPLES VERE
COLLECTED AT THREE LOCATI ONS THAT WERE SELECTED BASED ON PREVAI LI NG W ND DI RECTI ONS AND THE
LOCATI ONS CF RESI DENTS.

EPA CONDUCTED ADDI Tl ONAL SAMPLI NG OF SEVERAL SPRINGS, | NCLUDI NG THE COX AND KLAPPER SPRI NGS, AND
ONE MONI TORI NG WELL | N DECEMBER 1990 TO VERI FY SAMPLI NG CONDUCTED DURI NG THE RI.

EBASCO SERVI CES, |INC., UNDER EPA' S ALTERNATI VE REMEDI AL CONTRACTI NG STRATEGY (ARCS) |V CONTRACT,
ALSO CONDUCTED THE FEASI BI LI TY STUDY TO DEVELOP AND EVALUATE REMEDI AL ALTERNATI VES FOR

ADDRESSI NG THE SI TE'S KNOAN CONTAM NATI ON PROBLEMS.  THE FS WAS COWPLETED I N APRIL 1991, AND EPA
RELEASED THE R AND FS REPORTS TO THE PUBLI C | N MAY 1991.

THE POTENTI ALLY RESPONSI BLE PARTI ES (PRPS) WERE NOTI FI ED I N WRI TI NG | N NOVEMBER 1988 AND MAY
1989 VI A SPECI AL NOTI CE LETTERS AND d VEN THE OPPORTUNI TY TO CONDUCT THE RI/FS W TH EPA
OVERSI GHT. HOWEVER, NONE OF THE PARTI ES ELECTED TO UNDERTAKE THESE ACTI VI Tl ES.

#HCP
3.0 H GHLI GHTS OF COVWUNI TY PARTI CI PATI ON

A COWUN TY RELATI ONS PLAN (CRP) FOR THE TRI-CITY SITE WAS FI NALI ZED I N MAY 1989. TH S DOCUMENT
I NCLUDED A LI ST OF CONTACTS AND | NTERESTED PARTI ES THROUGHOUT GOVERNMENT AND THE LOCAL

COVWUNI TY. THE CRP ALSO ESTABLI SHED COVMUNI CATI ON PATHWAYS TO ENSURE TI MELY DI SSEM NATI ON OF
PERTI NENT | NFORVATI ON.

A FACT SHEET DESCRI BI NG THE SI TE AND THE NATURE OF THE R/ FS PROCESS WAS DI STRI BUTED TO THE
PUBLI C IN MAY 1989. EPA HELD AN AVAI LABI LI TY SESSI ON | N SHEPHERDSVI LLE, KENTUCKY ON JUNE 1,
1989 TO DI SCUSS THE RI/FS ACTI VI TI ES AND SI TE- RELATED CONCERNS W TH THE COVMUNI TY.

THE R AND FS REPORTS WERE RELEASED TO THE PUBLI C ON MAY 2, 1991. THE PROPCSED PLAN FACT SHEET,
WH CH DESCRI BED EPA' S PREFERRED ALTERNATI VE FOR REMEDI ATI ON OF THE SI TE, WAS DI STRI BUTED ON
APRIL 19, 1991. THE | NFORVATI ON USED BY EPA TO SELECT A RESPONSE ACTI ON UNDER CERCLA, | NCLUDI NG
THE PREVI QUSLY MENTI ONED DOCUMENTS, HAS BEEN | NCLUDED I N THE ADM NI STRATI VE RECCORD AT THE

I NFORVATI ON REPCSI TORI ES LOCATED I N THE RI DGMY MEMORI AL LI BRARY | N SHEPHERDSVI LLE, KENTUCKY AND
THE RECORDS CENTER IN EPA'S REG ON |V OFFI CE | N ATLANTA, CGECRG A

A PUBLI C COMWENT PERI D WAS HELD FROM MAY 2, 1991 TO JUNE 1, 1991. [IN ADDITION, A PUBLIC

MEETI NG WAS HELD ON MAY 9, 1991 TO PRESENT THE RESULTS OF THE RI/FS AND TO DI SCUSS THE PREFERRED
ALTERNATI VE AS PRESENTED | N THE PROPCSED PLAN FACT SHEET FOR THE SITE. ALL COMMENTS RECEI VED BY
EPA DURI NG THE PUBLI C COMVENT PERI CD, | NCLUDI NG THOSE EXPRESSED VERBALLY AT THE PUBLI C MEETI NG
ARE ADDRESSED | N THE RESPONSI VENESS SUMVARY CONTAI NED | N APPENDI X C OF THI S DOCUMENT. THE



COMMENTS FROM THE COMMONVEALTH OF KENTUCKY AND EPA' S RESPONSE ARE | NCLUDED I N APPENDI X B.

#SRRA
4.0 SCOPE AND RCLE OF RESPONSE ACTI ON

THE TR -CA TY SI TE HAS BEEN DI VI DED | NTO TWD OPERABLE UNI TS. CPERABLE UNIT #1 WLL I NCLUDE THE
REMEDI ATI ON OF CONTAM NATED GROUNDWATER AND CONFI RVATORY SAMPLI NG TO | DENTI FY ANY UNACCEPTABLE
LEVELS OF HAZARDOUS CONTAM NANTS I N AREAS CF THE SI TE NOT OTHERW SE ADDRESSED. OPERABLE UNI T #2
WLL INVOLVE THE ADDI TI ONAL MEASURES NECESSARY TO M Tl GATE ANY THREAT TO HUVAN HEALTH OR THE
ENVI RONMVENT | DENTI FI ED DURI NG THE CONFI RVATCRY SAMPLI NG | N THE FI RST CPERABLE UNIT.

THE REMEDY SELECTED IN THIS RCD | S FOR OPERABLE UNIT #1 AND | T ADDRESSES THE CONTAM NATED
GROUNDWATER AS | T DI SCHARGES TO THE SPRI NGS. CONTAM NATED GROUNDWATER POSES THE KNOWN MAJOR
THREAT TO HUVAN HEALTH AND THE ENVI RONMVENT AT THE SI TE DUE TO THE R SK ASSOCI ATED W TH | NGESTI ON
OF WATER CONTAI NI NG VOLATI LE ORGANI C COVPOUNDS AT LEVELS ABOVE MCLS AND NON- ZERO MAXI MUM

CONTAM NANT LEVEL GOALS (MCLGS). | NSTI TUTI ONAL CONTROLS W LL BE | MPLEMENTED TO RESTRI CT POTABLE
USACE AND MONI TOR SPRINGS IN THE AREA OF THE SI TE UNTIL THE WATER IS OF SUFFI Cl ENT AND

CONSI STENT QUALI TY FOR HUVAN CONSUMPTI ON.  POTABLE WATER W LL CONTI NUE TO BE PROVI DED TO
AFFECTED RESI DENTS.

OPERABLE UNI T #1 ALSO | NCLUDES CONFI RVATCRY SAMPLI NG OF SI TE SO LS, SEDI MENT, AND AMBI ENT AIR TO
| DENTI FY AND DEFI NE ADDI TI ONAL AREAS CF THE SI TE THAT CONSTI TUTE A THREAT TO HUVAN HEALTH AND
THE ENVI RONMENT. LONG TERM MONI TORI NG OF THE GROUNDWATER, SPRI NGS, SURFACE WATER, SEDI MENT, AND
ECOLOGY WLL BE | MPLEMENTED TO | DENTI FY ANY S| TE- RELATED | MPACTS.

#SSC
5.0 SUMVARY CF SI TE CHARACTERI STI CS

51 SI TE GECLOGY AND HYDROGEQLOGY

THE LOCAL GEOLOGY IN THE AREA OF THE TRI-CITY SITE IS DOM NATED BY SEDI MENTARY ROCKS CF

M SSI SSI Pl AN AGE. THESE | NCLUDE, | N STRATI GRAPH C ORDER (TOP TO BOTTOV), THE SALEM LI MESTONE,
THE HARRODSBURG LI MESTONE, AND MEMBERS OF THE BORDEN FORMATI ON ( THE MULDRAUGH MEMBER, THE
HOLTSCLAW SI LTSTONE MEMBER, AND THE NANCY MEMBER). THE STRATI GRAPHY OF THE AREA | S SHOM I N
FI GURE 2.

THE SALEM LI MESTONE | S DESCRI BED AS | NTERBEDDED LI MESTONE AND SHALE WH CH FORVB THE CAPROCK ON
MOST OF THE HILLS I N THE KNOB REG ON WEST CF SUN RI SE RI DGE. FORVATI ON THI CKNESS | N THE
VICINITY OF THE SI TE RANGES FROM 18 TO 25 FEET BASED ON THE GECLOG C MAP. THE CONTACT OF THE
SALEM LI MESTONE W TH THE UNDERLYI NG HARRCDSBURG LI MESTONE | S GENERALLY DI STI NCT AND WEATHERS TO
A SILICIFI ED BED OF GRANULAR FGOSSI L- FRAGVENTED LI MESTONE.

THE HARRODSBURG LI MESTONE FORVS THE CAPROCK ON MOST OF THE RI DGES AND CONSI STS COF LI GHT GRAY TO
YELLOW SH GRAY FGCSSI L- FRAGVENTED LI MESTONE WEATHERI NG TO A REDDI SH, CHERTY CLAY SO L. THE
CONTACT OF THE HARRCDSBURG LI MESTONE W TH THE UNDERLYI NG MULDRAUGH MEMBER CF THE BCORDEN
FORVATION IS A CLEARLY MARKED LI THOLOGE C CHANGE AND | S PCSSI BLY UNCONFORVABLE.

THE SURFI CI AL, THI N LI MESTONE AQUI FER | S COVMPOSED OF THE SALEM LI MESTONE AND THE HARRCDSBURG
LIMESTONE. TH S AQU FER IS UNCONFINED AND | T VARIES FROM 10 TO 50 FEET I N TH CKNESS. THE
GROUNDWATER MOVES ALONG PREFERENTI AL FLOW PATHWAYS W TH N THE | RREGULAR CONTACT BETWEEN THE
PARTI ALLY DECOVPCSED AND COVPLETELY DECOVPOSED ROCK ( THE OVERBURDEN), THI N FRACTURES, AND

SOLUTI ON CHANNELS ALONG BEDDI NG PLANES. SPRINGS AND SEEPS SPORADI CALLY OCCUR WHERE THE GEOLOG C
UNI TS THAT COWRI SE THE AQUI FER ARE EXPOSED AND MARK THE DI SCHARCE PO NTS FOR THE PREFERENTI AL
FLOW PATHWAYS.



THE MULDRAUGH MEMBER IS THE UPPER UNIT OF THE BORDEN FORVATI ON AND | T CONSI STS OF DOLOM TI C

SI LTSTONE, SILTY DOLOM TE, AND LI MESTONE. QUARTZ GECDES ARE COVWMON I N THE DOLOM TI C SI LTSTONE
AND ARE A DI STI NGUI SHI NG FEATURE OF THE UPPER MULDRAUGH. A DI STI NCTI VE GLAUCONI TE SEAM OVERLI ES
THE LI MESTONE AND IS PRESENT | N AREAS WHERE THE LI MESTONE | S ABSENT. AS A RESULT, THE

GLAUCONI TE SEAM | S MAPPED AS THE BASE OF THE MULDRAUGH MEMBER

THE HOLTSCLAW SI LTSTONE MEMBER UNDERLI ES THE MJULDRAUGH MEMBER AND | T | S COVPCSED COF SILTSTONE
AND SILTY SHALE. THE SILTSTONE I N THE HOLTSCLAW MEMBER CONTAI'NS | RON- STAI NED, MEDI UM GRAY,
CALCAREQUS CONCRETI ONS.  LOCALLY, THE HOLTSCLAW MEMBER HAS A SILTY SHALE NEAR THE TOP OF THE UNI T
WH CH IS SIMLAR TO THE UNDERLYI NG NANCY MEMBER  THE CONTACT BETWEEN THE HOLTSCLAW MEMBER AND
THE NANCY MEMBER |'S GRADATI ONAL W TH | NTERBEDDI NG OVER AN | NTERVAL AS GREAT AS 40 FEET. THE
NANCY MEMBER |'S COVWPOSED OF SILTY SHALE AND I T | S STRATI GRAPHI CALLY EQUI VALENT TO THE HOLTSCLAW
MEMBER IN THE AREA OF THE SI TE.

GROUNDWATER FLOWS THRCOUGH | NTERCONNECTED FRACTURES, BEDDI NG PLANES, AND DI SSCLUTI ON PATHWAYS | N
THE VAR QUS MEMBERS OF THE BORDEN FORVATI ON. THE EXTENT OF HYDRAULI C CONNECTI ON, | F ANY, BETWEEN
THE MEMBERS |S NOT KNOM. THE SILTSTONE AND LI MESTONE UNI TS OF THESE MEMBERS PRODUCE SUFFI CI ENT
WATER SUPPLI ES FOR DOMESTI C USE. HOWEVER, SPRI NGS ARE USED AS WATER SUPPLY SOURCES MORE
FREQUENTLY THAN DRI LLED VWELLS DUE TO THE SPCRADI C AND UNPREDI CTABLE OCCURRENCE OF WATER I N THE
MEMBERS.

THE DATA FOR THE TRI-CI TY SITE | NDI CATES THAT MOST OF THE RECHARGE TO THE AQUI FERS OCCURS ON THE
NORTH SIDE OF BEGHTOL RI DGE. MOVEMENT OF GROUNDWATER | S BELI EVED TO BE TO THE SOUTH SOUTHWEST,
MOVI NG DOM- DI P ALONG BEDDI NG PLANES AND FOLLOW NG AVAI LABLE PERVEABLE PATHWAYS. GROUNDWATER

DI SCHARGES VI A SPRI NGS AND SEEPS WHI CH ARE PREDOM NANTLY LOCATED ON THE SOUTH AND WEST SI DES OF
BEGHTOL RI DGE.

W TH THE EXCEPTI ON OF BEDROCK QUTCRCP OCCURRENCES ALONG DI SSECTI NG STREAMS, AND AT A LIM TED
NUMBER OF OTHER LOCATI ONS, SURFACE DEPCSI TS AT THE SI TE CONSI STS OF SO LS DER VED FROM THE
WEATHERI NG OF THE SALEM LI MESTONE AND HARRODSBURG LI MESTONE, CR AN ARTIFI G AL FILL COWPRI SED COF
DI SPOSAL DEBRI'S AND LOCALLY DERI VED COVER. BASED ON DRI LLI NG AND SO L BORI NG LGGS, THE
UNCONSCLI DATED ZONE RANGES FROM 8.5 TO 27 FEET OVER THE SI TE W TH THI NNER OVERBURDEN DEPCSI TS I N
THE NORTHEAST CORNER OF THE SI TE AND ALONG THE STEEP HI LLSIDES. THE AVERAGE DEPTH TO BEDROCK | S
APPROXI MATELY 18 FEET AND MAXI MUM DEPTHS TO BEDROCK WERE | N BORI NGS AT THE BASE OF THE

HI LLSI DES.

RECHARCE TO THE AQUI FERS OCCURS ElI THER BY | NFI LTRATI ON OF PRECI PI TATI ON | NTO THE OVERBURDEN CR
BY | NFI LTRATI ON OF THE RUNOFF DI RECTLY I NTO THE AQUI FERS. | NFI LTRATI ON THROUGH THE OVERBURDEN
TO THE PARTI ALLY DECOMPCSED ROCK OF THE SALEM LI MESTONE/ HARRODSBURG LI MESTONE AQUI FER | S
PRCBABLY LI M TED BY THE LOW PERMEABI LI TY AND THE THI CKNESS. | NFI LTRATI ON | S PROBABLY GREATER I N
THE NORTHERN PART OF THE SI TE (NEAR THE COX, JR AND HOCSI ER RESI DENCES) WHERE THE OVERBURDEN | S
APPROXI MATELY 5 FEET THI CK DUE TO PAST EARTHMOVI NG OPERATI ONS, THAN | N THE SOUTHERN PART COF THE
SITE. THE LOW PERVEABI LI TY AND GREATER TH CKNESS CF THE OVERBURDEN ALSO EXPLAI NS WHY THE PONDS
EXCAVATED I N THE SOUTHERN PART COF THE SI TE USUALLY CONTAI N WATER DURI NG PERI GDS WHEN SPRI NGS AND
SEEPS GO DRY.

SOVE HYDRAULI C COVMUNI CATI ON BETWEEN THE DI FFERENT AQUI FERS AT THE SI TE HAS BEEN APPARENT.
HYDRAULI C COVMMUNI CATI ON BETWEEN THE OVERBURDEN AND THE SALEM LI MESTONE/ HARRODSBURG LI MESTONE
AQUI FER | S EVI DENT BASED ON THE SPRINGS AND DRI LLING  SPRINGS DI SCHARG NG FROM THE HARRCDSBURG
LI MESTONE HAVE BEEN | MPACTED BY CONTAM NANTS BURI ED I N ANDY OR POURED ONTO THE OVERBURDEN. WATER
OR CONTAM NANTS PERCCLATI NG THROUGH THE OVERBURDEN OR WASTES DI SPOSED ON- SI TE, OR WATER

I NFI LTRATI NG ALONG THE BASE OF THE OVERBURDEN, COULD ENTER THE SALEM LI MESTONE/ HARRODSBURG

LI MESTONE AQUI FER AT THE CONTACT BETWEEN THE OVERBURDEN AND THE PARTI ALLY WEATHERED ROCK TO
CONTAM NATE THE AQUI FER



I NSUFFI CI ENT DATA EXI STS TO DETERM NE WHETHER THE SALEM LI MESTONE/ HARRODSBURG LI MESTONE AQUI FER
AND THE MULDRAUGH MEMBER OF THE BORDEN FORVATI ON ARE HYDRAULI CALLY CONNECTED. THE CONTACT
BETWEEN THE TWO AQUI FERS | S MARKED BY SCLUTI ONI NG | N THE HARRODSBURG LI MESTONE, WHI CH | NDI CATES
THAT THE MJULDRAUGH MEMBER IS MORE RESI STANT. HOWEVER, THE EXTENT OF JO NTI NG OR FRACTURI NG I N
THE MULDRAUGH MEMBER OR AT THE CONTACT |'S NOT KNOWN.

5.2 NATURE COF CONTAM NATI ON

THE PRI MARY WASTES OF CONCERN HAVE BEEN THE DRUMMVED AND BULK LI QUI DS DI SPOSED OF AT THE SI TE.
THE CABI NET' S | NVESTI GATION I N APRIL 1987 | NCLUDED THE CCOLLECTI ON OF TWD WASTE SAMPLES FROM
DETERI CRATED DRUVS PROTRUDI NG THROUGH THE SURFACE SO L I N THE RAVINE ON THE EASTERN SI DE OF THE
SITE. THESE TWD SAMPLES, ALTHOUGH LOCATED NEAR EACH OTHER, HAD SI GNI FI CANT DI FFERENCES | N
COVPCSI TI ON. SAMPLE TCD- 08 CONTAI NED MJCH GREATER CONCENTRATI ONS OF ORGANI C CONTAM NANTS, W TH
PHENCL, 4- METHYLPHENOL, AND 2, 4- DI METHYLPHENCL AT 2860 PPM 7813 PPM AND 1553 PPM

RESPECTI VELY. SAVPLE TCD- 08A CONTAI NED PHENCL AND 4- METHYLPHENCL AT CONCENTRATI ONS LESS THAN 13
PPM  SAMPLE TCD- 08A HAD SI GNI FI CANTLY HI GHER CONCENTRATI ONS OF | NORGANI C CONTAM NANTS,

EXH BI TI NG ARSENI C, CHROM UM LEAD, AND MERCURY AT 3.2 PPM 49.3 PPM 33.7 PPM AND 7.44 PPM
RESPECTI VELY. EACH OF THESE CONTAM NANTS WAS DETECTED | N SAMPLE TCD- 08, BUT | N CONCENTRATI ONS
THAT RANGED FROM 4. 45 PPM TO 0. 024 PPM FI GURE 10 SHOAS THE SAMPLI NG LOCATI ONS DURI NG THE

CABI NET" S | NVESTI GATI O\

DURI NG THE ADDI TI ONAL STUDY CONDUCTED BY EPA | N MAY 1988 THREE WASTE SAVPLES WERE COLLECTED FROM
PARTI ALLY EXPCSED DRUMS ALONG THE EASTERN AND SQUTHERN BOUNDARI ES OF THE FORVER DI SPCSAL AREA.
THE SAMPLE LOCATI ONS ARE SHOM I N FI GURE 11. THE | NORGANI C ANALYSES OF THESE SAVPLES REVEALED A
NUMBER OF CONTAM NANTS, | NCLUDI NG CHROM UM COPPER, LEAD, MERCURY, ZINC, AND CYAN DE, WH CH WERE
COWDON TO ALL THREE SAMPLES. OF THESE CONTAM NANTS, LEAD WAS THE MOST PREDOM NANT CONTAM NANT
W TH CONCENTRATI ONS OF 78 PPM TO 390 PPM | N THE THREE SAMPLES. CORGANI C ANALYSES WERE NOT
CONDUCTED.

WASTE SAMPLES WERE ALSO COLLECTED BY EPA DUR NG THE EMERCGENCY REMOVAL ACTI ON CONDUCTED | N AUGUST
AND SEPTEMBER 1988. THE HAZARDQUS MATERI ALS | NDENTI FI ED DURI NG THE REMOVAL | NCLUDED PCE,
TOLUENE, ETHYL BENZENE, XYLENE, POLYCHLORI NATED Bl PHENYLS ( PCBS), AND LEAD.

5.3 EXTENT OF CONTAM NATI ON

PREVI QUS | NVESTI GATI ONS AT THE TRI-C TY SI TE HAVE | NCLUDED SAMPLI NG OF GROUNDWATER, SO LS,
SURFACE WATER, SEDI MENTS, AND AMBI ENT AIR THE FI NDI NGS, BY MEDI UM ARE DI SCUSSED BELOW

5.3.1 GROUNDWATER

GROUNDWATER, AS I T DI SCHARGES TO THE SURFACE AS SPRINGS, HAS BEEN THE PREDOM NANT MEDI UM OF
CONCERN AT THE SI TE BECAUSE OF | TS USE AS A SOURCE CF POTABLE WATER  GROUNDWATER HAS BEEN
SAMPLED | N FI VE SEPARATE EVENTS, ONE CONDUCTED BY KENTUCKY AND FOUR BY EPA. THE KENTUCKY

I NVESTI GATION | N APRI L 1987 | NCLUDED FOUR GROUNDWATER SAMPLES, ONE EACH FROM BRADI NG SPRI NG #1,
BRADI NG SPRI NG #2, THE KLAPPER SPRI NG AND THE UNNAMED SPRI NG ON THE SCQUTHEASTERN SLOPE OF THE
FORMER DI SPCSAL AREA.  ALL OF THE SPRINGS, EXCEPT FOR THE UNNAMED SPRI NG HAVE BEEN USED AS
SOURCES OF POTABLE WATER. BRADI NG SPRING #1 IS TOPOGRAPHI CALLY SEPARATED FROM THE SI TE AND | S
CONSI DERED REPRESENTATI VE OF BACKGROUND CONDI TIONS.  FI GURE 10 SHOANS THE SAMPLI NG LOCATI ONS
DURI NG THE CABI NET' S | NVESTI GATI ON.

THE KENTUCKY | NVESTI GATI ON REVEALED ORGANI C CONTAM NATI ON ABOVE BACKGROUND LEVELS I'N THE KLAPPER
SPRI NG AND THE UNNAMED SPRING HOMNEVER, ONLY THE LEVELS OF TETRACHLORCETHENE ( PCE) EXCEEDED

MAXI MUM CONTAM NANT LEVELS (MCLS). METALS LEVELS DI D NOT EXCEED MCLS. THE ANALYTI CAL RESULTS
ARE SUMVARI ZED | N TABLE 1. CURRENT AND PROPCSED MCLS AND MCLGS THAT ARE PERTI NENT TO THE SI TE



ARE LI STED I N TABLE 2.

EPA CONDUCTED FURTHER SAMPLI NG OF THE KLAPPER SPRI NG | N MAY 1988. THE RESULTS SHOWED PCE AT 133
PPB IN THE SPRI NG SAMPLE AND 50 PPB IN THE TAP SAMVPLE, LEVELS WH CH AGAI N EXCEEDED MCLS.

RESULTS OF A SCREEN NG OF POTABLE WATER SCQURCES CONDUCTED BY EPA IN MAY 1988 AGAI N | NDI CATED THE
PRESENCE OF PCE | N THE KLAPPER SPRING I N ADDI TI ON, PCE WAS DETECTED I N THE COX SPRI NG
CONCURRENT SAMPLI NG DONE BY THE CABI NET AND ALSO ANALYZED | N THE STATE S LABCRATORY REVEALED
LEVELS OF PCE ABOVE MCLS I N THE TAP AND SPRI NG SAMPLES FROM THE COX, SR AND KLAPPER RESI DENCES.
TH'S ANALYSI S ALSO SHOWNED LEVELS OF TCE ABOVE MCLS IN THE SPRI NG AND TAP SAMPLES COLLECTED FROM
THE COX, SR RESI DENCE.

EPA COLLECTED FOUR GROUNDWATER SAMPLES I N LATE MAY 1988 AS PART OF AN ADDI TI ONAL STUDY TO
DETERM NE THE | MPACT OF THE SITE. THESE SAMPLES WERE COLLECTED FROM THE KLAPPER SPRI NG, THE COX
SPRI NG, THE CATTLE SPRING AND A PRI VATE WELL NEAR THE BEGHTOL RESI DENCE. THE SAMPLE LOCATI ONS
ARE SHOM I N FIGURE 11. THE MOST SI GNIFI CANT FI NDI NGS WERE THE ANALYTI CAL RESULTS FROM THE COX
SPRI NG SAMPLE. FCQUR VCOLATI LE ORGANI C COVPOUNDS, | NCLUDI NG PCE AND TCE, WERE FQUND AT LEVELS
THAT EXCEEDED MCLS. PCE WAS AGAIN FOUND | N THE KLAPPER SPRI NG AT AN ESTI MATED VALUE THAT
EXCEEDED MCLS. ONE PHTHALATE WAS FOUND | N THE CATTLE SPRING AT A LEVEL H GHER THAN THE MCL. NO
CONTAM NATI ON WAS FQUND | N THE VEELL SAMPLE. THE RESULTS OF THE ORGANI C ANALYSES ARE SUWVARI ZED
IN TABLE 3. METALS LEVELS IN THE SPRI NG SAMPLES DI D NOT EXCEED MCLS. THE RESULTS OF THE

I NORGANI C ANALYSES ARE SUMVARI ZED | N TABLE 4.

SAMPLES FROM FOUR SPRI NGS WERE COLLECTED I N JULY 1989 BY EPA' S CONTRACTCOR, EBASCO SERVI CES,

DURI NG THE REMEDI AL | NVESTI GATI ON. A TOTAL OF FI VE SAMPLES, | NCLUDI NG ONE DUPLI CATE FROM THE
COX SPRI NG, WERE COLLECTED FROM THE COX SPRING THE KLAPPER SPRI NG, THE CATTLE SPRI NG AND

BRADI NG SPRING NO 2. THE SAMPLI NG LOCATI ONS ARE SHOMWN I N FI GURE 12. ONLY THE SAMPLES FROM THE
COX SPRI NG SHONED VOLATI LE ORGANI C CONTAM NATI ON, W TH THE LEVELS OF FOUR COMPQUNDS EXCEEDI NG
MCLS. NO SEM VOLATI LE ORGANI CS COR PESTI G DES VERE FOUND I N THE SPRI NG SAMPLES. A SUMVARY OF
THE ORGANI C ANALYSES OF THE SPRI NG SAMPLES IS SHOM IN TABLE 5. METALS LEVELS IN THE SPRI NG
SAMPLES DI D NOT EXCEED MCLS. THE RESULTS OF THE | NORGANI C ANALYSES ARE SUMVARI ZED | N TABLE 6.

DURING PHASE || OF THE RI, THE | NSTALLATI ON OF TH RTEEN MONI TORI NG WELLS WAS ATTEMPTED.

HOMNEVER, ONLY S| X WELLS PROVI DED SUFFI CI ENT WATER FOR COVPLETI ON.  THE ATTEMPTED AND COVPLETED
GROUNDWATER MONI TORI NG VELL LOCATI ONS ARE SHOM IN FI GURE 13. THE WELL MM 02 IS SCREENED I N THE
HARRCDSBURG LI MESTONE FORNVATI ON AND THE MULDRAUGH MEMBER OF THE BORDEN FCRVATI ON. MM 04 AND

MM 08 ARE SCREENED | N THE MJULDRAUGH FORVATI ON, AND MM 05 IS SCREENED I N THE SALEM LI MESTONE
FORVATI ON.  MA 11 AND MM 12 ARE SCREENED I N THE NANCY MEMBER OF THE BORDEN FCORVATI ON.

PCE WAS DETECTED I N MONI TORI NG WELL MWV 04 AT 10 PPB, A LEVEL VHICH IS TWCE THE MCL.  ESTI MATED
QUANTI TI ES OF TOTAL XYLENES WERE FOUND | N TWD SAMPLES COLLECTED FROM MONI TORI NG VELL MA 08, BUT
THE LEVELS WERE WELL BELOW THE MCL. NO PESTI Cl DES OR SEM VOLATI LE ORGANI C COVPQUNDS VERE FOUND
IN THE MONI TORI NG WELL SAMPLES.

CADM UM WAS DETECTED I N THE SAMPLE FROM M¥ 12 AT A LEVEL SLI GHTLY ABOVE THE MCL. LEAD WAS
DETECTED IN FI VE VELL SAVPLES FROM TWD DI FFERENT WATER FORVATI ONS AT LEVELS THAT RANGED FROM 5
TO 32 PPB. LEAD WAS NOT DETECTED I N THE FORVATI ONS | MVEDI ATELY UNDERLYI NG THE SITE. N CKEL WAS
FOUND IN FI VE WELL SAMPLES FROM THREE WATER FORVATI ONS AT LEVELS THAT RANGED FROM 100 TO 170
PPB. BOTH METALS OCCUR NATURALLY IN THE AREA OF THE SITE, WH CH IS A SEDI MENTARY ENVI RONVENT
DOM NATED BY LI MESTONES, SHALES, AND SILTSTONES. THE RESULTS OF THE | NORGANI C ANALYSES OF THE
SAMPLES FROM THE GRCOUNDWATER MONI TORI NG WELLS ARE SUMVARI ZED | N TABLE 7.

EPA' S ENVI RONVENTAL SERVI CES DI VI SI ON CONDUCTED ADDI TI ONAL SAMPLI NG OF THE COX, KLAPPER, AND
CATTLE SPRINGS, AND THE MONI TORI NG WELL MM 12 I N DECEMBER 1990. TWD VOLATI LE CRGANI C COVPOUNDS,
PCE AND TCE, WERE DETECTED AT ESTI MATED LEVELS I N THE COX SPRI NG SAMPLE THAT WERE ABOVE THE



MCLS. AN ESTI MATED LEVEL OF PCE WAS DETECTED | N THE KLAPPER SPRI NG SAMPLE AND AN ESTI MATED
LEVEL OF TOLUENE WAS FOUND I N THE CATTLE SPRI NG SAMPLE, BUT BOTH LEVELS WERE BELOW MCLS. NO
VOLATI LE ORGANI C CONTAM NANTS WERE DETECTED | N THE SAMPLE FROM MM 12. THE RESULTS COF THE
VOLATI LE ORGANI C ANALYSES ARE SUMVARI ZED | N TABLE 8.

THE METALS DETECTED I N THE SPRI NG SAMPLES WERE COVMON TO A SEDI MENTARY ENVI RONMENT. THE LEVELS
OF METALS DETECTED I N THE SPRI NG SAMPLES AND THE SAMPLE FROM MM 12 DI D NOT EXCEED MCLS.  AND
THOUGH THE M NI MUM QUANTI TATION LIM TS FOR LEAD AND THALLI UM WERE H GHER THAN THE PROPOSED MCLS,
THESE METALS WERE NOT DETECTED DURI NG THE R WHEN MORE SENSI Tl VE ANALYTI CAL METHCDS WERE USED
(SEE THE ANALYTI CAL DATA IN TABLES 6 AND 7). THE RESULTS OF THE | NORGANI C ANALYSES OF THE
SAMPLES COLLECTED I N DECEMBER 1990 ARE SUMVARI ZED | N TABLE 9.

5.3.2 SALS

SI TE SO LS WERE ALSO | NVESTI GATED DURI NG FI VE SEPARATE EVENTS, ONE CONDUCTED BY KENTUCKY AND
FOUR BY EPA. THE KENTUCKY | NVESTI GATION I N APRI L 1987 | NCLUDED THREE SO L SAMPLES, ONE
BACKGROUND ( TCD-02) AND TWD SAMPLES (TCD-06 AND TCD-07) OBTAI NED FROM THE AREA AROUND THE WASTE
SAMPLE LOCATI ONS.  FI GURE 10 SHOAS THE SO L SAMPLE LOCATI ONS.  THE BACKGROUND SAMPLE WAS
COLLECTED FROM A DEPTH OF 4 | NCHES, WH LE TCD- 06 WAS TAKEN DI RECTLY FROM THE SURFACE AND TCD- 07
WAS COWPCS| TED FROM THE SURFACE TO A DEPTH OF 4 FEET.

FEW ORGANI C CONTAM NANTS WERE DETECTED IN THE SO L SAMPLES. THE GREATEST CONCENTRATI ON OBSERVED
WAS 2.8 PPM OF METHYLPHENCL FOUND IN TCD-06. THI S COVMPOUND WAS NOT DETECTED | N THE BACKGROUND
SAMPLE. I N ADDI TION, TCD-06 CONTAINED TWD SPECI ES OF PCBS, ARCCLOR 1254 AND ARCCLOR 1260, AT
CONCENTRATI ONS LESS THAN 0. 30 PPM  THESE COVPQUNDS WERE BELOW DETECTABLE LIM TS IN THE OTHER
SO L SAVMPLES AND ALSO ABSENT FROM THE WASTE SAMPLES. FOR THE MAJORITY OF | NORGANI C CONTAM NANTS
DETECTED, ONSI TE CONCENTRATI ONS VARI ED LI TTLE FROM BACKGROUND CONDI TI ONS. THE CONTAM NANTS
DEMONSTRATI NG S| GNI FI CANT CONCENTRATI ONS ABOVE BACKGROUND WERE CADM UM AND MERCURY.

DURI NG THE ADDI TI ONAL STUDY CONDUCTED BY EPA | N MAY 1988 FI VE COWPOSI TE SURFACE SO L SAMPLES
WERE CCOLLECTED FROM SENSI Tl VE AREAS, | NCLUDI NG TWD FROM GARDENS, TWO FROM YARDS, AND ONE FROM
THE SOUTHEASTERN SLOPE OF THE LANDFI LL. THE SAMPLE LOCATI ONS VWERE SHOMWN | N FI GURE 11.

THE RESULTS OF THE | NORGANI C ANALYSES SHOWED THAT THE SURFACE SO L SAMPLE TG G CS CONTAI NED A
NUMBER OF METALS. THE METALS PRESENT I N H GHEST CONCENTRATI ONS WERE CCPPER, LEAD, AND ZI NC AT
430 PPM 210 PPM AND 870 PPM RESPECTI VELY. THESE METALS WERE ALSO PRESENT | N THE SAMPLES
COLLECTED FROM THE YARDS (TG F-CS AND TG-D-CS) AND THE GARDENS (TG B-CS AND TG E-CS), BUT IN
SUBSTANTI ALLY LONER CONCENTRATI ONS.

CYANI DE WAS DETECTED I N ALL SAMPLES, BUT TCG-G CS AND TC-D-CS CONTAI NED THE H GHEST LEVELS: 4.8
PPM AND 5.4 PPM RESPECTI VELY. OTHER | NORGANI C CONTAM NANTS OF NOTE THAT WERE PRESENT | N
TC- G CS BUT ABSENT FROM THE YARD AND GARDEN SAMPLES WERE CADM UM AND MERCURY AT 2.4 PPM AND 2.8
PPM RESPECTI VELY.

ORGANI C ANALYSES OF THE SO L SAMPLES REVEALED FEW PCSI Tl VELY | DENTI FI ED COVMPOUNDS.  BI' S

(2- ETHYLHEXYL) PHTHALATE AND AROCLOR- 1254 WERE DETECTED I N THE SAMPLE TC- G CS AT CONCENTRATI ONS
OF 3700 PPB AND 200 PPB, RESPECTIVELY. BOTH OF THESE COVPOUNDS WERE ABSENT FROM THE YARD AND
GARDEN SAMPLES. A NUMBER OF POLYCYCLI C AROVATI C HYDROCARBONS ( PAHS) WERE ALSO DETECTED I N

TC- G CS | N ESTI MATED CONCENTRATI ONS THAT RANGED FROM 89 TO 440 PPB. THESE COVPOUNDS WERE ABSENT
FROM THE OTHER SO L SAMPLES COLLECTED. TCOLUENE WAS DETECTED AT A LEVEL OF 1000 PPB I N THE
SAMPLE TG-B-CS, WH CH WAS COLLECTED FROM A GARDEN APPROXI MATELY 800 FEET FROM THE FORMER

DI SPOSAL AREA.  TH' S COVPOUND WAS ALSO GBSERVED I N TCG- G CS AND BOTH YARD SAMPLES AT ESTI MATED
CONCENTRATI ONS RANG NG FROM 28 PPB TO 2900 PPB. SAMPLE TC-B-CS ALSO CONTAI NED A NUMBER COF

PESTI CI DES, WTH DI ELDRI N AND ENDOSULFAN APPEARI NG | N THE HI GHEST CONCENTRATI ONS: 27 PPB AND 14



PPB, RESPECTI VELY. THESE COVPOUNDS WERE GENERALLY ABSENT FROM THE REMAI NI NG SO L SAMPLES,
EXCEPT TG E-CS WH CH CONTAI NED 4, 4' - DDT AT A LEVEL OF 7.6 PPB.

SUBSURFACE SO L SAMPLES WERE COLLECTED DURI NG THE FI ELD ANALYTI CAL SCREENI NG PROCEDURES ( FASP)
CONDUCTED BY NUS CORPCRATI ON | N AUGUST 1988 TO COVWPLEMENT THE GECPHYSI CAL SURVEY. A TOTAL OF 24
SUBSURFACE SO L SAMPLES WERE COLLECTED, | NCLUDI NG ONE BACKGROUND SAMPLE. SAMPLE LOCATI ONS ARE
SHOM IN FI GURE 14. THE RESULTS OF THE FI ELD SCREEN NG | NDI CATED THE PRESENCE CF VOCS | N THE
SUBSURFACE SO LS IN THREE SECTI ONS OF THE LANDFI LL: THE SOQUTHWEST CORNER, THE SQUTHEAST CORNER,
AND ALONG THE CENTRAL SECTI ON OF THE EASTERN BOUNDARY. OF THESE THREE AREAS, THE H GHEST
CONCENTRATI ONS OF CONTAM NANTS WERE FOUND | N THE SQUTHWEST CORNER OF THE LANDFI LL, WH CH
CORRESPONDS W TH THE AREA | N WH CH THE EMERGENCY REMOVAL ACTI ON WAS SUBSEQUENTLY CONDUCTED.
ELEVATED LEVELS OF 1, 1- DI CHLORCETHANE, TRI CHLORCETHENE, TOLUENE, TETRACHLOROETHENE, ETHYL
BENZENE, AND P- XYLENE WERE FOUND I N TWD SAMPLES FROM THI S AREA.

THE SQUTHEAST CORNER OF THE SI TE WAS REPRESENTED BY SAMPLES TC-SS-12, 13, AND 14. EACH OF THESE
SAMPLES CONTAI NED ELEVATED LEVELS OF PCE. IN ADDI TI ON, SAMPLES TG SS-12 AND 14 CONTAI NED

1, 1- DI CHLORCETHANE. VOCS WERE ALSO DETECTED I N SAMPLES TG SS-20, 21, AND 23 ALONG THE EASTERN
BOUNDARY CF THE LANDFI LL.

SURFACE SO L SAMPLES (0-6") WERE COLLECTED FROM TWENTY LOCATI ONS DURI NG THE REMEDI AL
I NVESTI GATI ON, TH RTEEN OF THE DRI LLI NG LOCATI ONS AND SEVEN SELECTED SI TE LOCATIONS. THE
SAMPLI NG LOCATI ONS ARE SHOMN | N FI GURE 15.

TOLUENE WAS DETECTED I N THE THREE SAMPLES TC-SS-07-1, 08-1, AND 16-1 AT LEVELS BETWEEN 30 PPB
AND 87 PPB. TOLUENE WAS ALSO DETECTED I N THE SAMPLES TC-SS-19-1 AND 21-1 ON THE EASTERN EDCE OF
THE FORMER DI SPCSAL AREA AT ESTI MATED LEVELS OF 3 PPB AND 5 PPB, RESPECTI VELY. CHLORCOFORM WAS
DETECTED I N ONE SAMPLE, TG SS-11-1, NEAR BRUSHY FORK CREEK AT AN ESTI MATED LEVEL OF 3 PPB.

FOUR SPECI ES OF PAHS WERE DETECTED AT ESTI MATED LEVELS RANG NG FROM 61 TO 140 PPB | N ONE SURFACE
SO L SAWMPLE, TG SS-21-1, ON THE EASTERN EDCGE OF THE LANDFI LL. TH S SAMPLE ALSO CONTAI NED 490
PPB OF ARCCLCR 1260, WHICH IS BELOWEPA' S CLEAN-UP LEVEL OF 0.5 TO 1 PPM TO ACH EVE A E-6 CANCER
R SK LEVEL. ONE PHTHALATE WAS DETECTED AT AN ESTI MATED LEVEL OF 120 PPB | N THE DUPLI CATE OF
TC-SS-03-1 ON THE SOUTHEASTERN EDGE OF THE DI SPOCSAL AREA.

THE MAJORI TY OF THE METALS LEVELS I N THE SURFACE SO L SAMPLES WERE COVPARABLE TO THE LEVELS IN
THE BACKGROUND SAMPLE TG SS-01 AND WERE TYPI CAL OF A SEDI MENTARY ENVI RONVENT CHARACTERI ZED BY

LI MESTONES, SHALES, AND SILTSTONES. THE ANALYTI CAL RESULTS ARE SUMVARI ZED | N TABLE 10 AS DATA
RANCES FOR EACH CONTAM NANT.

A TOTAL OF 27 SUBSURFACE SO L SAMPLES WERE COLLECTED FROM 25 LOCATI ONS CORRESPONDI NG W TH THE
MONI TORI NG VELLS THAT WERE ATTEMPTED AND COVPLETED DURI NG THE REMEDI AL | NVESTI GATI ON.  SAMPLE
LOCATI ONS ARE SHOMWN | N FI GURE 13. SAMPLE DEPTHS VAR ED FROM TWD TO SEVENTEEN FEET.

VOLATI LE ORGANI C COVPOUNDS (VOCS) WERE FOUND | N THREE SUBSURFACE SO L SAMPLES. AN ESTI MATED
LEVEL OF 5 PPB PCE WAS FOUND IN THE SO L BORI NG CLOSEST TO THE SOUTHERNMOST DI SPOSAL TRENCH,
TC-SB-03, AT A DEPTH OF 5 TO 7 FEET, AND THE DUPLI CATE CONTAI NED AN ESTI MATED 3 PPM EACH CF PCE
AND TCLUENE. FI FTEEN DI FFERENT PAH COVPOUNDS AND DI BENZOFURAN WERE ALSO FOUND AT THI S SAMPLE
LOCATI ON I N THE | NTERVAL FROM 11 TO 13 FEET. FQOUR SPECI ES OF PAHS WERE FOUND | N THE SAMPLE
COLLECTED FROM 5 TO 7 FEET, AND | TS DUPLI CATE CONTAI NED THREE PAHS AND TWD PHTHALATES. ONE
PHTHALATE WAS FOUND | N TC-SB-01 AT 10 TO 12 FEET AND ACETONE WAS FOUND IN TC-SB-02 AT 2 TO 4
FEET.

THE METALS LEVELS I N THE SUBSURFACE SO L SAMPLES WERE COVPARABLE TO THE LEVELS FOUND I N THE
SURFACE SO L SAMPLES. THE ANALYTI CAL RESULTS ARE SUMVARI ZED | N TABLE 10 AS RANGES OF DATA FOR



EACH CONTAM NANT.

THREE SURFACE SO L SAWMPLES (0-3") INTHE VICINITY OF THE MONI TORI NG WELL MW 12 WERE COLLECTED BY
EPA DURI NG THE DECEMBER 1990 | NVESTI GATI ON. THESE SAMPLE LOCATI ONS ARE SUFFI Cl ENTLY REMOVED FROM
THE DI SPCSAL AREAS AT THE TRI-CI TY SI TE TO BE | NDI CATI VE OF BACKGROUND CONDI TI ONS. ANALYTI CAL
RESULTS | NDI CATED THAT THE CONCENTRATI ONS OF METALS IN THE SO L SAMPLES WERE COWON TO A

SEDI MENTARY ENVI RONVENT DOM NATED BY LI MESTONES, SHALES, AND SI LTSTONES. LOW CONCENTRATI ONS OF
MERCURY WERE DETECTED I N EACH SO L SAMPLE, BUT MERCURY |'S FOUND | N SEDI MENTARY ENVI RONVENTS AND
I'S OFTEN ASSCCI ATED W TH CARBONACEQUS MATERI ALS SUCH AS LI MESTONES AND SHALES. MERCURY WAS NOT
DETECTED IN ANY OF THE SO L SAMPLES COLLECTED DURI NG THE RI. THE RESULTS OF THE METALS ANALYSES
FROM THE DECEMBER 1990 SAMPLI NG EVENT ARE SUMVARI ZED | N TABLE 11 AS RANGES OF DATA FOR EACH
CONTAM NANT.  NO PURGEABLE ORGANI C COMPOUNDS WERE FOUND | N THE SAMPLES.

5. 3.3 SURFACE WATER

THE SURFACE WATER WAS | NVESTI GATED I N JULY 1989 DURING THE RI. A TOTAL OF SEVEN SURFACE WATER
SAMPLES, | NCLUDI NG A DUPLI CATE OF SW06, WERE COLLECTED AT THE LOCATI ONS SHOM I N FlI GURE 16.
FOUR SAMPLES WERE COLLECTED FROM BRUSHY FORK CREEK (ONE UPSTREAM TWD DI RECTLY SQUTH OF THE

SI TE, AND ONE DOMNSTREAM), AND ONE SAMPLE EACH WAS COLLECTED FROM THE TWDO UNNAMED | NTERM TTENT
STREAMS DI SCHARG NG TO BRUSHY FORK CREEK. CHLORCFCRM WAS DETECTED | N THE DUPLI CATE OF SWO06 AT
AN ESTI MATED LEVEL OF 2 PPB. TCE WAS DETECTED I N SW02 AT AN ESTI MATED LEVEL OF 1 PPB. AND,
TOLUENE WAS DETECTED I N SW04 AT AN ESTI MATED LEVEL CF 4 PPB.

BARI UM AND PCOTASSI UM WERE DETECTED IN ALL OF THE SURFACE WATER SAMPLES, EXCEPT THE UPGRADI ENT
SAMPLE. N CKEL AND ALUM NUM VERE FOUND ONLY I'N SWO05, WH CH WAS COLLECTED FROM AN | NTERM TTENT
CREEK ENTERI NG BRUSHY FORK CREEK ON THE SI DE OPPCSI TE FROM THE SI TE.  MANGANESE WAS DETECTED | N
SWO05 AND I N THE UPGRADI ENT SAMPLE. THE OTHER METALS LEVELS WERE COVPARABLE ACRCSS ALL SAMPLES.
THE ANALYTI CAL RESULTS FROM THE METALS ANALYSES ARE SUMVARI ZED | N TABLE 12.

5. 3.4 SEDI MENTS

TWO SEDI MENT SAMPLES WERE COLLECTED BY THE CABI NET DURI NG THE APRI L 1987 | NVESTI GATI ON, ONE
BACKGROUND SAMPLE CORRESPONDI NG TO THE WATER SAMPLE FROM BRADI NG SPRING NO 1 AND ONE SAMPLE
CORRESPONDI NG TO THE WATER SAMPLE FROM THE UNNAMED SPRI NG ON THE SOUTHEASTERN SLCPE OF THE
FORMER DI SPCSAL AREA.  THE UNNAMED SPRI NG SEDI MENT SAMPLE HAD GREATER CONCENTRATI ONS OF THE

| NORGANI C COMPQUNDS DETECTED (1.E., ARSENIC, BARIUM CADM UM CHROM UM LEAD, MERCURY, AND

SI LVER) THAN THE BACKGROUND SAMPLE. THE CONCENTRATI ON OF THE ORGANI C CONTAM NANT,

C S 1, 3- Dl CHLORCPRCPENE, FOUND | N THE UNNAMED SPRI NG SEDI MENT SAMPLE WAS JUST SLI GHTLY ELEVATED
ABOVE THE BACKGROUND LEVEL.

A TOTAL OF ELEVEN SEDI MENT SAMPLES WERE COLLECTED CONCURRENTLY W TH THE SURFACE WATER SAMPLES | N
JULY 1989 DURI NG THE REMEDI AL | NVESTI GATI ON. FOUR OF THE SEDI MENT SAMPLES WERE CCOLLECTED FROM
BRUSHY FORK CREEK AT THE SURFACE WATER SAMPLI NG LOCATI ONS, TWD WERE COLLECTED FROM THE

I NTERM TTENT STREAVS FLOW NG | NTO BRUSHY FORK CREEK AT THE SURFACE WATER SAMPLI NG LOCATI ONS, AND
FI VE WERE COLLECTED FROM THE DEVELOPED DRAI NAGE PATHS OF THE SPRINGS ORI G NATI NG FROM THE SI TE.
THE SEDI MENT SAMPLI NG LOCATI ONS ARE SHOAN | N FI GURE 16.

SEVERAL VOCS WERE FCQUND | N THE SEDI MENT SAMPLE SD- 07 COLLECTED FROM THE DRAI NAGE PATHWAY OF THE
COX SPRING  TCOLUENE, ACETONE, AND METHYL ETHYL KETONE WERE DETECTED AT 15 PPB, 110 PPB, AND 170
PPB, RESPECTI VELY, IN SD-07. ONE PHENCL WAS DETECTED AT ESTI MATED LEVELS OF 430 PPB AND 250 PPB
IN THE SEDI MENT SAMPLE SD-11, AND I TS DUPLI CATE SD-12, COLLECTED FROM BRUSHY FORK CREEK BELOW
THE CONFLUENCE W TH THE COX SPRI NG DRAI NAGE PATHWAY.

THE LEVELS OF THE METALS FOUND | N THE SEDI MENT SAMPLES WERE COVPARABLE TO THE LEVELS IN THE



UPGRADI ENT SAMPLE, EXCEPT FOR THE SAMPLE TAKEN FROM THE DRAI NAGE PATHWAY OF THE UNNAMED SPRI NG
SD-06. THAT SAMPLE CONTAI NED THE HI GHEST LEVELS OF MOST OF THE METALS, | NCLUDI NG LEAD AND
CHROM UM THE RESULTS OF THE METALS ANALYSES ARE SUMVARI ZED I N TABLE 13.

5.3.5 AIR

AR MONI TORING AT THE TRI-CI TY SI TE WAS CONDUCTED DURI NG THE REMEDI AL | NVESTI GATI ON.  MONI TORI NG
I NCLUDED THE COLLECTI ON OF AMBI ENT Al R SAMPLES AND REAL-TI ME AIR MONI TORI NG USI NG DI RECT READI NG
I NSTRUMENTS DURI NG THE PHASE |1 DRILLING ACTIVITIES. THREE SAMPLI NG LOCATI ONS WERE SELECTED
BASED ON THE LOCATI ONS OF THE RESI DENCES RELATI VE TO THE LANDFI LL AREAS, THE PREVAI LI NG W ND

DI RECTI ONS AT THE TI ME OF THE AIR SAMPLE CCOLLECTI ON, AND SI TE OPERATI ONS.  AMBI ENT 8- HOUR Al R
SAMPLES WERE TAKEN AT THE SAMPLI NG STATI ONS PRI CR TO DI STURBANCE OF THE SO L SO THAT PRE- WORK

SI TE CONDI TI ONS COULD BE DOCUMENTED.  SUBSEQUENT SAMPLES WERE OBTAI NED AT THE STATI ONS ONCE A
WEEK DURI NG DRI LLI NG ACTIVITIES, RESULTING I N A TOTAL OF FOUR SAMPLES AT EACH LOCATI ON.

DUPLI CATE SAMPLES WERE TAKEN AT THE LOCATI ON NEXT TO THE COX, JR RESIDENCE. THE SAMPLI NG
LOCATI ONS ARE SHOM | N FI GURE 17.

METHYLENE CHLORI DE WAS FOUND I N THREE OF THE FOUR SAMPLES COLLECTED AT LOCATI ON AA-01, ONCE AT
THE LOCATI ON NEXT TO THE COX, SR RESI DENCE, AND ONCE AT THE LOCATI ON NEXT TO THE COX, JR

RESI DENCE. PCE WAS FOUND I N TWD OF THE SAMPLES FROM LOCATI ON AA-01 AT A LEVEL OF 3.7 PPB AND AN
ESTI MVATED LEVEL OF 4.5 PPB. FREON 113 WAS TENTATI VELY | DENTI FI ED AS BEI NG AN Al R CONTAM NANT AT
ALL LOCATIONS, BUT IT WAS NOT | DENTI FI ED DURI NG ALL SAMPLI NG EVENTS. THE H GHEST FREON 113
CONCENTRATI ONS WERE FCQUND AT LOCATI ON AA-01. THE ONLY TENTATI VELY | DENTI FI ED ORGANI C COVPOUNDS
WERE ALI PHATI C ALDEHYDES, WH CH WERE FOUND AT ALL LOCATI ONS.

NO CONSI STENT PATTERN OF Al R CONTAM NATI ON WAS FOUND OTHER THAN PCE, WH CH WAS DETECTED WHEN THE
WND BLEW UP THE FACES OF THE COX LCBE. PCE WAS FOUND DURI NG SAMPLI NG EVENTS WHEN THE Al R SPEED
WAS AT | TS LOAEST, WHI CH POTENTI ALLY | NDI CATES THAT THE CONTAM NATI ON SOURCE WAS CLOSE TO THE
SAMPLI NG LOCATI ON.

THE SAMPLES FROM LOCATI ON AA- 01 CONTAI NED THE LARCGEST NUVBER OF CONTAM NANTS. METHYLENE
CHLORI DE, FREON 113, AND AL| PHATI C ALDEHYES HAVE NOT PREVI QUSLY BEEN | DENTI FI ED W TH WASTE
DI SPOSAL ACTI VI TIES NOR VERE THEY FOUND I N ANY OTHER MEDI A SAMPLED DURI NG THE RI.

#SSR
6.0 SUMVARY CF SI TE RI SKS

CERCLA DI RECTS THAT EPA MUST PROTECT HUVAN HEALTH AND THE ENVI RONVENT FROM CURRENT AND FUTURE
EXPOSURE TO HAZARDOUS SUBSTANCES AT SUPERFUND SI TES. | N ORDER TO ASSESS THE CURRENT AND FUTURE
RI SKS FROM THE TRI - CI TY | NDUSTRI AL DI SPOSAL SI TE, A BASELI NE RI SK ASSESSMENT WAS CONDUCTED AS
PART OF THE REMEDI AL | NVESTI GATION.  THI S SECTI ON OF THE RECORD OF DECI SI ON SUMWARI ZES THE
ACENCY' S FI NDI NGS CONCERNI NG THE | MPACT TO HUMAN HEALTH AND THE ENVI RONVENT | F CONTAM NATED
MEDIA (I.E., SOLS, GROUND WATER) AT THE SI TE WERE NOT REMEDI ATED. THE BASELI NE Rl SK ASSESSMENT
I'S INCLUDED IN THE R REPORT AS APPENDI X F.

6.1 HUVAN HEALTH Rl SKS
6.1.1 CONTAM NANTS CF CONCERN

TABLE 14 PROVI DES A COWPREHENSI VE LI ST OF THE CONTAM NANTS | DENTI FI ED AS CHEM CALS OF POTENTI AL
CONCERN AT THE SITE IN THEI R VARI OQUS MEDI A.  THE CONTAM NANTS OF CONCERN ARE TEN ORGANI C

CHEM CALS AND NI NE | NORGANI C CHEM CALS. TABLE 14 ALSO | NCLUDES THE REASONABLE MAXI MUM EXPCSURE
LIMTS WH CH WERE USED | N CALCULATI NG THE CARCI NOGENI C AND NONCARCI NOGENI C RI SKS ASSOCI ATED W TH
EACH CHEM CAL.



6. 1. 2 EXPOSURE ASSESSMENT

THE OBJECTI VE OF THE EXPOSURE ASSESSMENT |'S TO ESTI MATE THE TYPE AND MAGNI TUDE OF POTENTI AL
EXPOSURES TO THE CHEM CALS OF CONCERN THAT ARE PRESENT AT THE SITE. THE RESULTS OF THE EXPOSURE
ASSESSMENT ARE COMVBI NED W TH CHEM CAL- SPECI FI C TOXI CI TY | NFORVATI ON TO CHARACTERI ZE POTENTI AL

Rl SKS.

THE PRI MARY HUVAN RECEPTCORS AT THE SI TE ARE THE | NHABI TANTS OF THE FOUR RESI DENCES | N THE FORMER
DI SPOSAL AREA.  THESE | NDI VI DUALS MAY CURRENTLY BE EXPCSED TO S| TE- RELATED CONTAM NANTS | N
SURFACE SO L, SURFACE WATER, SEDI MENT, AND AR POTENTI AL FUTURE EXPOSURES WOULD | NCLUDE THOSE
PATHWAYS, AS WELL AS GROUND WATER/ SPRI NG WATER AND SUB- SURFACE SO LS. ALTHOUGH THE GROUND

WATER/ SPRI NG WATER |'S NOT CURRENTLY BEI NG USED AS A DRI NKI NG WATER SOURCE, EPA AND THE
COMMONWEALTH OF KENTUCKY HAVE CLASSI FI ED THE AQUI FER AS A CLASS |1-B AQU FER, A RESQURCE WH CH
SHOULD BE MAI NTAI NED AT DRI NKI NG WATER QUALI TY.

THE CURRENT EXPOSURE PATHWAYS CONSI DERED WERE (1) DERVAL CONTACT AND | NCI DENTAL | NGESTI ON OF
SURFACE SO LS, (2) | NGESTION OF GARDEN CROPS RAI SED ON-SI TE, (3) | NGESTION OF BEEF CATTLE RAI SED
ON-SITE, AND (4) | NHALATI ON OF VOLATI LE ORGANI C COMPOUNDS (VOCS) | N AMBI ENT AR THE FUTURE
PATHWAYS CONSI DERED | NCLUDE THE CURRENT PATHWAYS AND THE FOLLOW NG (1) DERVAL CONTACT AND

I NCI DENTAL | NGESTI ON OF EXPOSED SUB- SURFACE SO LS, (2) I NGESTION OF SPRING WATER, AND ( 3)

I NHALATI ON COF VOCS RELEASED FROM SPRI NG WATER WH LE SHOWERI NG

TABLE 15 PROVI DES THE EXPOSURE AND | NTAKE ASSUMPTI ONS WH CH WERE USED | N THE BASELI NE R SK
ASSESSIVENT.

6.1.3 TOXIC TY ASSESSMENT

THE TOXI G TY ASSESSMENT WAS CONDUCTED TO FURTHER DETERM NE THE POTENTI AL HAZARD POSED BY THE
CHEM CALS OF CONCERN FOR WH CH EXPCSURE PATHWAYS HAVE BEEN | DENTI FI ED.  AVAI LABLE EVI DENCE WAS
WEI GHED W TH REGARDS TO THE POTENTI AL OF PARTI CULAR CONTAM NANTS TO CAUSE ADVERSE EFFECTS I N
EXPOSED | NDI VI DUALS AND TO PROVI DE, WHERE PCSSI BLE, AN ESTI MATE OF THE RELATI ONSH P BETWEEN THE
EXTENT OF EXPOSURE TO A CONTAM NANT AND THE | NCREASED LI KELI HOCD ANDY OR SEVERI TY OF ADVERSE
EFFECTS.

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELCPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR
ESTI MATI NG EXCESS LI FETI ME CANCER RI SKS ASSCCI ATED W TH EXPOSURE TO POTENTI ALLY CARCI NOGENI C
CHEM CALS. CPFS, WH CH ARE EXPRESSED IN UNITS OF (MJ KE DAY)-1, ARE MULTI PLI ED BY THE ESTI MATED
I NTAKE OF A POTENTI AL CARCI NOGEN, | N M& KGE DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS
LI FETI ME CANCER RI SK ASSOCI ATED W TH EXPCSURE AT THAT | NTAKE LEVEL. THE TERM " UPPER- BOUND'
REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM THE CPF. USE OF TH S APPROACH
MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK H GHLY UNLI KELY. CPFS ARE DER VED FROM THE
RESULTS OF HUVAN EPI DEM OLOGd CAL STUDI ES CR CHRONI C ANI MAL BI QASSAYS TO WH CH ANI MAL- TO- HUVAN
EXTRAPCLATI ON AND UNCERTAI NTY FACTORS HAVE BEEN APPLI ED.

REFERENCE DOSES ( RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE
HEALTH EFFECTS FROM EXPOSURE TO CHEM CALS EXH Bl TI NG NONCARCI NOGENI C ( SYSTEM C) EFFECTS. RFDS,
VWH CH ARE EXPRESSED I N UNI TS OF MY Kd DAY, ARE ESTI MATES OF LI FETI ME DAl LY EXPOSURE LEVELS FOR
HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS, WH CH WLL RESULT | N NO ADVERSE HEALTH EFFECTS.

ESTI MATED | NTAKES OF CHEM CALS FROM ENVI RONMENTAL MEDI A (I.E., THE AMOUNT OF CHEM CAL | NGESTED
FROM CONTAM NATED DRI NKI NG WATER) CAN BE COWPARED TO THE RFD. RFDS ARE DERI VED FROM HUVAN

EPI DEM OLOd CAL STUDI ES OR ANI VAL STUDI ES TO WHI CH UNCERTAI NTY FACTORS HAVE BEEN APPLIED (I.E.,
TO ACCOUNT FOR THE USE OF ANI MAL DATA TO PREDI CT EFFECTS ON HUVANS). THESE UNCERTAI NTY FACTORS
HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE THE POTENTI AL FOR ADVERSE NONCARCI NOGENI C
EFFECTS TO OCCUR



THE AGENCY HAS DERI VED CPFS AND RFDS FOR THE CONTAM NANTS OF CONCERN AT THE SITE FOR USE I N
DETERM NI NG THE UPPER- BOUND LEVEL OF CANCER RI SK AND NON- CANCER HAZARD FROM EXPCSURE TO A G VEN
LEVEL OF CONTAM NATI ON. THESE VALUES ARE PROVI DED | N TABLES 16 AND 17, RESPECTI VELY.

6.1.4 R SK CHARACTERI ZATI ON

THE R SK CHARACTERI ZATI ON STEP OF THE BASELI NE RI SK ASSESSMENT PROCESS | NTEGRATES THE TOXI A TY
AND EXPOSURE ASSESSMENTS | NTO QUANTI TATI VE AND QUALI TATI VE EXPRESSIONS OF R SK. THE QUTPUT COF
TH S PROCESS | S A CHARACTERI ZATI ON OF THE SI TE- RELATED POTENTI AL NONCARCI NOGENI C AND

CARCI NOGENI C HEALTH EFFECTS.

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER
POTENCY FACTOCR  THESE RI SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED I N SCI ENTI FI C
NOTATION (1. E., 1 X (10-6) OR 1E-6). AN EXCESS LI FETI ME CANCER RI SK OF 1E-6 | NDI CATES THAT, AS
A PLAUSI BLE UPPER- BOUND, AN | NDI VI DUAL HAS A ONE I N ONE M LLI ON CHANCE OF DEVELCPI NG CANCER AS A
RESULT OF SI TE- RELATED EXPCSURE TO A CARCI NOGEN OVER A 70- YEAR LI FETI ME UNDER THE SPECI FI C
EXPOSURE CONDI TI ONS AT A SI TE.

EPA HAS SET AN ACCEPTABLE CARCI NOGENI C RI SK RANGE OF 1E-4 TO 1E-6, BUT PREFERS THAT REMEDI ATI ON
OF SUPERFUND SI TES ACH EVE A RESI DUAL CANCER RI SK NO GREATER THAN 1E-6. HOWNEVER, DEPENDI NG UPON
SI TE FACTCRS, A RISK CF 1E-4 MAY BE CONSI DERED PROTECTI VE. THE CALCULATED UPPER- BOUND RI SKS
FROM THE | NGESTI ON OF BEEF FROM CATTLE RAI SED ON-SI TE WOULD FALL JUST QUTSIDE THE LOAER LIM TS
OF TH'S RISK RANGE (2E-4). TH S RISK LEVEL IS BASED ON THE DETECTI ON O PAHS AND ONE SPECI ES OF
PCB IN ONE QUT OF TVEENTY SURFACE SO L SAMPLES COLLECTED DURI NG THE REMEDI AL | NVESTI GATI ON. THE
REASONABLE NMAXI MUM EXPCSURE (RME) WAS BASED ON THI S DETECTI ON AND HALF THE DETECTION LIM T FOR
THE OTHER SAMPLES. BECAUSE OF TH S LOW FREQUENCY COF DETECTIQON, I T | S RECOMMENDED THAT THE
PRESENCE OF THESE CARCI NOGENI C COVPOUNDS BE VERI FI ED THROUGH ADDI TI ONAL SAMPLI NG  THE RI SK
ASSESSMENT SHOULD THEN BE REVI SED TO | NCLUDE THE NEW DATA.

TWO OF THE FUTURE EXPOSURE PATHWAYS, | NGESTI ON OF SPRI NG WATER AND | NHALATI ON OF VOCS WHI LE
SHONERI NG, EXCEED EPA' S ACCEPTABLE CARCI NOGENI C RI SK RANGE. THE CALCULATED RI SK LEVELS ARE 2E-3
AND 1E-4, RESPECTI VELY. THE CONTAM NATED SPRI NG WATER SHOULD BE REMEDI ATED.

THE CARCI NOGENI C UPPER- BOUND RI SK FOR EACH OF THE EXPCSURE PATHWAYS( CURRENT AND FUTURE)
| DENTI FI ED AT THE SI TE ARE SUMVARI ZED BELOW

LI FETI ME CANCER RI SK

EXPOSURE PATHWAYS CURRENT FUTURE
I NHALATION OF AIR 2.5E-5 2.5E-5
I NGESTI ON OF SPRI NG WATER NA 1.8E-3
I NHALATI ON CF VOCS WHI LE SHOWERI NG NA 1.2E-4
I NGESTI ON OF GARDEN CROPS 8.9E-5 8.9E-5
I NGESTI ON CF BEEF 2.3E-4 2.3E-4
CONTACT W TH SURFACE SA LS 7.3E-7 7.3E-7
CONTACT W TH SUB- SURFACE SA LS NA 2.6E-7
TOTAL RI SK 3.4E-4 2.3E-3

NA - NOT APPLI CABLE

POTENTI AL CONCERN FOR NONCARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT IN A SINGLE MEDIUM | S
EXPRESSED AS THE HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DER VED FROM THE



CONTAM NANT CONCENTRATION IN A G VEN MEDI UM TO THE CONTAM NANT' S REFERENCE DOSE). BY ADDI NG THE
HQS FOR ALL CONTAM NANTS WTHI N A MEDI UM CR ACRCSS ALL MEDIA TO WH CH A G VEN PCPULATI ON MVAY BE
REASONABLY EXPCSED, THE HAZARD | NDEX (H') CAN BE GENERATED. THE HI PROVI DES A USEFUL REFERENCE
PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE CONTAM NANT EXPCSURES W THIN A SI NGLE
MEDI UM OR ACRCSS MEDIA.  THE HQS AND HI S FOR THE EXPCSURE PATHWAYS ( CURRENT AND FUTURE)

| DENTI FI ED AT THE SI TE ARE SUMVARI ZED BELOW

HAZARD QUOTI ENT

EXPOSURE PATHWAYS CURRENT FUTURE
I NHALATION OF AIR 6.9 6.9

I NGESTI ON OF SPRI NG WATER NA 1.9

I NHALATI ON CF VOCS WHI LE SHOWERI NG NA 3.9E-1
I NGESTI ON OF GARDEN CROPS 4. 8E-2 4. 8E-2
I NGESTI ON CF BEEF 1.1E-2 1.1E-2
CONTACT W TH SURFACE SA LS 2.4E-1 2.4E-1
CONTACT W TH SUB- SURFACE SA LS NA 6. 1E-1
HAZARD | NDEX 7.2 1. 0E+1

NA - NOT APPLI CABLE

THE HQ FOR THE Al R PATHWAY AND THE DRI NKI NG WATER PATHWAY BOTH EXCEED UNITY. THE HQ FOR THE
DRI NKI NG WATER PATHWAY WAS BASED ON THE PRESENCE OF VAR OQUS CHEM CALS AT CONCENTRATI ONS
EXCEEDI NG EPA' S MAXI MUM CONTAM NANT LEVELS (MCLS) FOR DRI NKI NG WATER

THE HQ FOR THE Al R PATHWAY WAS BASED ON ONE CHEM CAL, TETRACHLOROETHENE, WWHI CH WAS DETECTED I N
TWO QUT OF TWELVE SAMPLES TAKEN ON-SI TE.  THE RVE WAS BASED ON THESE TWO DETECTI ONS AND HALF OF
THE DETECTION LIM T FOR THE OTHER TEN SAMPLES. A SOURCE FOR THE PRESENCE OF THI S CONTAM NANT | N
THE Al R HAS NOT BEEN | DENTI FI ED.  ADDI TI ONAL SAMPLI NG | S RECOMVENDED TO | DENTI FY AND DEFI NE ANY
SOURCES. THE RI SK CHARACTERI ZATI ON SHOULD THEN BE REVI SED TO | NCLUDE THE NEW DATA.

6.1.5 RI SK UNCERTAI NTY

THERE | S A GENERALLY RECOGNI ZED UNCERTAI NTY | N HUVAN RI SK VALUES DEVELOPED FROM EXPERI MENTAL
DATA. TH S IS PRIMARI LY DUE TO THE UNCERTAI NTY OF EXTRAPOLATI ON IN THE AREAS CF (1) H GH TO LOW
DOSE EXPCSURE AND (2) ANI MAL DATA TO VALUES THAT ARE PROTECTI VE OF HUVAN HEALTH. THE SITE

SPECI FI C UNCERTAI NTY |'S MAINLY | N THE DEGREE OF ACCURACY OF THE EXPOSURE ASSUMPTI ONS.  MOST OF
THE EXPOSURE ASSUMPTI ONS USED IN TH'S, AND ANY, RI SK ASSESSMENT HAVE NOT BEEN FULLY VER FI ED.

FOR EXAMPLE, THE DEGREE OF CHEM CAL ABSCRPTI ON FROM THE GUT OR THRQUGH THE SKIN OR THE AMOUNT CF
SO L CONTACT THAT MAY CCCUR | S NOT KNOWN W TH CERTAI NTY. GENERALLY ACCEPTED DEFAULT VALUES

PROVI DED I N AGENCY GU DANCE WERE USED WHEN AVAI LABLE.

I'N THE PRESENCE OF SUCH UNCERTAI NTY, THE AGENCY AND THE RI SK ASSESSCR HAVE THE OBLI GATI ON TO
MAKE CONSERVATI VE ASSUMPTI ONS SUCH THAT THE LI KELI HOOD |'S VERY SMVALL, APPROACH NG ZERO, FOR THE
ACTUAL HEALTH RI SK TO BE GREATER THAN THAT DETERM NED THROUGH THE RI SK ASSESSMENT PROCESS. ON
THE OTHER HAND, THE PROCESS |'S NOT | NTENDED TO Yl ELD CONSERVATI VE Rl SKS VALUES THAT HAVE NO
BASI S IN REALITY. THAT BALANCE WAS KEPT IN M ND | N THE DEVELOPMENT OF EXPCSURE ASSUMPTI ONS AND
PATHMWAYS AND | N THE | NTERPRETATI ON OF DATA AND GUI DANCE FOR THI S BASELI NE RI SK ASSESSMENT.

6.2 ENVI RONMVENTAL Rl SKS

NO ECOLOA CAL SURVEYS OR | MPACT ASSESSMENTS WERE PERFORMVED ON THE SITE PRROR TO THE RI.  AS PART



OF THE SCOPE OF RI ACTIVITIES, AN AQUATI C SURVEY OF BRUSHY FORK CREEK WAS PERFCORMVED | N JULY 1989
AND REPORTED IN THE R REPORT. SURVEYS OF TERRESTRI AL SPECIES (1.E, PLANTS, AN MALS, AND Bl RDS)
WERE NOT | NCLUDED I N THE SCOPE OF WORK.

SAMPLI NG STATI ONS FOR THE AQUATI C SURVEY WERE ESTABLI SHED ALONG THE CREEK AND CCORRESPONDED W TH
SURFACE WATER SAMPLI NG LOCATI ONS WHEN PCSSI BLE.  THE SAMPLI NG STATI ONS ARE SHOM | N FI GURE 16.
PHYSI CAL AND CHEM CAL STREAM PARAMETERS WERE MEASURED AT ALL STATIONS. BENTH C

MACRO NVERTEBRATES WERE QUANTI TATI VELY SAMPLED AT EACH STATI ON, | DENTI FI ED, AND THE DI VERSI TY
AND TOLERANCE LEVELS OF EACH POPULATI ON WERE DETERM NED | N THE LABCRATCRY. BENTHIC

MACRO NVERTEBRATES REPRESENT AN | DEAL | NDI CATOR COWUNI TY OF WATER QUALI TY BECAUSE THEY ARE

FAI RLY | MMCBI LE, ABUNDANT, EASILY COLLECTED, AND EXH BI T A VAR ED DEGREE OF TOLERANCE TO
PCLLUTANTS. | N ADDI TI ON TO THE BENTH C MACRO NVERTEBRATE COLLECTI ONS, THE FI SH POPULATI ON WAS
ANALYZED TO DETERM NE THE ABI LI TY OF THE STREAM TO SUPPCORT EDI BLE FI SH POPULATI ONS, AND, |F SO
IF TH S PCPULATI ON POSED A THREAT TO HUVAN HEALTH BY BEI NG UTI LI ZED AS A FOCD SQOURCE.

DI VERSI TY | NDI CES OF THE BENTH C MACRO NVERTEBRATE POPULATI ONS WERE CALCULATED AT EACH STATI ON.
H GH DI VERSI TI ES | NDI CATE THAT THE | NDI VI DUALS COVPRI SI NG A POPULATI ON ARE DI STRI BUTED AMONG A
LARCE NUMBER CF SPECIES. H GH DI VERSI TIES ARE TYPI CALLY CHARACTERI STI C OF H GH WATER QUALITY
STREAMS WHERE THE BENTH C MACRO NVERTEBRATE PCPULATI ON CONSI STS OF A LARCE NUMBER OF LESS
TOLERANT SPECI ES W TH EACH SPECI ES REPRESENTED BY A FEW I NDI VI DUALS. LOW DI VERSI TI ES ARE
COMMONLY ASSCCI ATED W TH POLLUTED OR DI STURBED STREAMS | N WH CH SPECI ES TOLERANT CF PCLLUTI ON OR
DI STURBANCE REPLACE THE LESS TOLERANT SPECIES | N THE POPULATI ON. THE RESULT IS A SMALL NUMBER
OF TOLERANT SPECI ES W TH EACH SPECI ES REPRESENTED BY A LARGE NUMBER CF | NDI VI DUALS.

THE STATI ONS HAD SI M LAR PHYSI OCHEM CAL PARAMETERS (I.E., TEMPERATURE, PH, DI SSOLVED OXYCGEN
CONCENTRATI ON, AND SPECI FI C CONDUCTI VI TY) AND THE BENTH C POPULATI ONS SAMPLED AT EACH STATI ON
COULD BE COVMPARED DI RECTLY. THE DI VERSI TY | NDI CES VARI ED ONLY SLI GHTLY AND DI D NOT | NDI CATE ANY
DRASTI C CHANGES BETWEEN THE STATI ONS. THE | NDI CES WERE MODERATELY HI GH | NDI CATI NG GOOD TO FAI R
WATER QUALI TY AND THE | NDI VI DUALS WERE EVENLY DI STRI BUTED AMONG THE SPECI ES. ALTHOUGH THERE
WERE SPECI ES OR GROUPS VWH CH DOM NATED THE POPULATI ON AT A G VEN STATI ON, A LARGE NUMBER CF
SPECI ES W TH FEW REPRESENTATI VES NMAI NTAI NED THE DI VERSI TY AT EACH STATI ON.

THE BI OT1 C | NDI CES | NCREASED SLI GHTLY AT THE DOMSTREAM STATI ONS, TG AB-03 AND TC AB- 04,
SUGGESTI NG THE POSSI BI LI TY OF SOVE ORGANI C ENRI CHVENT ENTERI NG THE CREEK FROM A NON- HUVAN
SOURCE. HOWEVER, THE H GH DI VERSI TY AT THE SAMPLI NG STATI ONS | NDI CATES THAT THERE ARE NO
SERI QUS PO NT SOQURCE PCLLUTANTS ENTERI NG THE STREAM  THE PGSSI Bl LI TY EXI STS THAT TH S

ENRI CHVENT |S A RESULT OF RESI DENTI AL AND AGRI CULTURAL SOURCES RATHER THAN THE TRI-CI TY SI TE.

AN ASSESSMENT OF THE FI SH POPULATI ON OF BRUSHY FORK CREEK WAS MADE AT THE DOANSTREAM STATI ON
(TG AB-04) | N ORDER TO DETERM NE SPECI ES COWPCSI Tl ON, RELATI VE ABUNDANCE, AND THE PRESENCE OF
EDI BLE SPECIES. FI VE SPECI ES OF JUVEN LE FI SH WVERE COLLECTED FROM THE CREEK, | NDI CATI NG THAT
NATURAL REPRCDUCTI ON OF THESE SPECI ES WAS OCCURRI NG WTHI N THI S PARTI CULAR STREAM REACH. THE

FI SH THAT WERE COLLECTED OR OBSERVED WERE TCQO SMALL TO BE A FOOD SUPPLY AND WERE NOT THE TYPI CAL
SPECI ES FOR SPORT FI SHI NG OR HUMAN CONSUMPTI ON.

ELEVEN SEDI MENT SAMPLES WERE COLLECTED I'N JULY 1989 DURING THE RI. THE SAMPLI NG LOCATI ONS ARE
SHOM IN FI GURE 16. THE DATA FROM THE ANALYSES OF THE SEDI MENT SAMPLES WAS DI SCUSSED | N
SECTI ON 5. 3. 4.

ALTHOUGH SEDI MENT QUALI TY CRI TERI A HAVE NOT BEEN ESTABLI SHED FCR METALS, EFFECTS LEVELS HAVE
BEEN ESTI MATED FOR AQUATI C Bl OTA BY THE NATI ONAL OCEANI C AND ATMOSPHERI C ADM NI STRATI ON ( NQAA)
BASED ON THE RESPONSE OF TEST ORGANI SM5 TO SINGLE TOXI NS, | NCLUDI NG METALS. THE EFFECTS
RANGE- LOAER (ER-L) VALUE |I'S AN APPROXI MATI ON OF THE CONCENTRATI ON OF A SI NGLE ANALYTE AT WHI CH
ADVERSE EFFECTS WERE FI RST DETECTED. ER-L VALUES ARE NOT TO BE CONSTRUED AS NOAA STANDARDS CR



CRITERIA. AND, SINCE THERE | S A LOW DEGREE OF CONFI DENCE | N THE ACCURACY OF SOME OF THE VALUES
DUE TO | NCONSI STENT OR | NSUFFI Cl ENT DATA, THESE VALUES MAY NOT BE ECOLOG CALLY PROTECTI VE.
TABLE 18 SHOANS THE ER-L VALUES FOR THE METALS PERTAI NI NG TO THE SI TE AND THE CORRESPONDI NG
DEGREES COF CONFI DENCE.

SEDI MENT SAMPLES 01, 04, AND 05 WERE LOCATED ON TRI BUTARI ES TO BRUSHY FORK CREEK WH CH WERE NOT
I NFLUENCED BY SURFACE AND GROUNDWATER CRI G NATING FROM THE TRI-CI TY SITE. W TH THE EXCEPTI ON CF
SD-05, THE METALS LEVELS DETECTED I N THESE SAMPLES WERE BELONV THE ER-L. THE NI CKEL LEVEL IN
SD-05 WAS EQUI VALENT TO THE ER-L.

SEDI MENT SAMPLE SD- 06 WAS LOCATED | N THE DRAI NAGE PATHWAY FROM THE UNNAMED SPRI NG TO THE
SOQUTHEAST OF THE COX LOBE. THE ER-L VALUES FOR CHROM UM AND LEAD WERE SUBSTANTI ALLY EXCEEDED | N
TH S SAMPLE. THE LEVEL OF CHROM UM DETECTED WAS TWCE THE ER-L. THE ESTI MATED DETECTED LEVEL
OF 610 PPM LEAD WAS MORE THAN SEVENTEEN TI MES THE ER-L. THE ESTI MATED DETECTED LEVEL OF
MERCURY WAS MORE THAN ONE- AND- A HALF TIMES THE ER-L. MERCURY WAS NOT DETECTED | N THE SEDI MENTS
AT ANY OTHER SAMPLI NG LOCATI ONS.

EVEN THOUGH NONE OF THE METALS OBSERVED I N THE SEDI MENT SAMPLE SD-06 WERE OBSERVED | N THE
DOMSTREAM SURFACE WATER SAMPLE SW 06, METALS WERE DETECTED | N THE CORRESPONDI NG DOANSTREAM
SEDI MENT SAMPLE SD-11. THE ER-L FOR LEAD WAS EXCEEDED I N SAMPLE SD-11 BY 6 PPM  THE LOCATI ON
OF SAMPLE SD-11 IS DOMSTREAM OF BOTH THE UNNAMED SPRI NG AND THE COX SPRI NG

SEDI MENT SAMPLE SD- 08 WAS LOCATED DOMWNSTREAM OF THE KLAPPER SPRI NG, THE DETECTED METALS WERE
BELOWTHE ER-L. SAMPLE SD-02 WAS LOCATED ON BRUSHY FORK CREEK DOMSTREAM OF THE UNNAMED SPRI NG
THE COX SPRI NG AND THE KLAPPER SPRING  ASSUM NG THAT THI S LOCATI ON | S AN AREA CF DEPCSI TI QN,
TH S SAMPLE REPRESENTED THE COMVBI NED DI SCHARGE FROM THESE THREE PATHWAYS. THE LEVELS OF THE
DETECTED METALS WERE BELOW THE ER-L AND NO METALS OF CONCERN WERE OBSERVED | N THE CORRESPONDI NG
WATER COLUWN SAMPLE SWO02.

SEDI MENT SAMPLE SD- 09 WAS LOCATED AT THE CONFLUENCE OF SEEP #1 AND THE CATTLE SPRI NG DRAI NAGE.
ARSENI C, CHROM UM LEAD, AND NI CKEL WERE DETECTED IN TH S SAMPLE. THE LEAD LEVEL WAS 1 PPM
ABOVE THE ER-L.

SEDI MENT SAMPLE SD-10 WAS LOCATED DOMWNSTREAM COF SD-09 AND BEFORE THE CONFLUENCE W TH BRUSHY FORK
CREEK. ARSENI C, CHROM UM LEAD, AND NI CKEL WERE DETECTED | N CONCENTRATI ONS SI M LAR TO THE
LEVELS IN SD-09. THE LEAD LEVEL IN SD-10 WAS ALSO 1 PPM ABOVE THE ER-L.

SEDI MENT SAMPLE SD- 03 WAS LOCATED | N BRUSHY FORK CREEK DOWNSTREAM OF ALL SURFACE WATER DRAI NAGE
FEATURES ORI G NATED FROM THE SITE. LEAD AND NI CKEL WERE DETECTED IN TH S SAMPLE AT LEVELS BELOW
THE ER-L. NO METALS OF CONCERN WERE DETECTED | N THE CORRESPONDI NG WATER COLUMN SAMPLE SW03.

REPRESENTATI VES FROM EPA AND THE FI SH AND W LDLI FE SERVI CE (FW5) CONDUCTED A CURSORY ECOLOG CAL
RECONNAI SSANCE OF THE TRI-CI TY SITE I N AUGUST 1990. THE OBJECTI VE OF THE RECONNAI SSANCE WAS TO
DETERM NE | F SU TABLE FEEDI NG HABI TAT FCR THE ENDANGERED | NDI ANA BAT, GRAY BAT, AND BALD EAGLE
EXI STED IN THE FI RST AND SECOND CRDER STREAMS DOANGRADI ENT OF THE SITE.  SI NCE THE | NDI ANA BAT
AND GRAY BAT ARE | NSECTI VORQUS, A BRI EF AQUATI C MACRO NVERTEBRATE STUDY WAS CONDUCTED ON BRUSHY
FORK CREEK. I N ADDI TION, A BRI EF BOTANI CAL SURVEY AND FI SH SURVEY WERE CONDUCTED ON THE CREEK.

CONDUCTI VI TY, PH, AND TEMPERATURE WERE MEASURED AT THE COX SPRI NG KLAPPER SPRING AND | N BRUSHY
FORK CREEK DURI NG THE RECONNAI SSANCE. CONDUCTI VI TY WAS FOUND TO BE SLI GHTLY ELEVATED I N THE COX

AND KLAPPER SPRI NGS AS COMPARED TO BRUSHY FORK CREEK. THE PH WAS Cl RCUMNEUTRAL AT ALL STATI ONS.

ALL THREE PARAMETERS WERE OBSERVED W TH N ADEQUATE RANGES WHI CH WOULD SUPPORT THE GROMH AND

MAI NTENANCE CF ENDEM C AQUATI C BI OTA.



STREAM FLOW I N BRUSHY FORK CREEK DURI NG THE RECONNAI SSANCE WAS EXTREMELY LOWN  FI SH AND AQUATI C
MACRO NVERTEBRATES WERE CONCENTRATED I N POOLS WH CH WERE | SOLATED FROM EACH OTHER.  SI M LAR
SPECI ES WERE CCOLLECTED DURI NG THE RECONNAI SSANCE AS WERE COLLECTED DURI NG THE RI.

EPA DETERM NED THAT BRUSHY FORK CREEK WAS APPARENTLY A HEALTHY STREAM SUPPCRTI NG DI VERSE

COVMUNI TI ES OF MACRO NVERTEBRATES AND FI SH. THE HATCH NG AQUATI C I NSECTS I N THE CREEK WOULD HAVE
TO BE H GHLY CONTAM NATED TO CONSTI TUTE A SERI QUS THREAT TO THE BATS SINCE | T APPEARED DOUBTFUL
THAT FORAG NG | NDI ANA OR GRAY BATS WOULD BE ABLE TO FI ND AND CONSUME ENOUGH EMERG NG | NSECTS
ALONG TH' S STREAM TO CONSTI TUTE A SI GNI FI CANT PORTION OF THEIR DIET. OBVIQUS SI GNS OF

Bl OLOGE CAL CONTAM NATI ON VERE NOT OBSERVED.

SINCE A TOXI COLOG CAL EXAM NATI ON OF THE SI TE HAS NOT BEEN CONDUCTED, FWS RECOMMVENDED THAT AN
ECOLOG CAL CONTAM NANT MONI TORI NG PROGRAM BE | NCLUDED AS PART OF THE SELECTED REMEDI AL
ALTERNATIVE FOR THE TRI-CTY SITE. TH S PROGRAM SHOULD CONSI ST OF THREE MONI TORI NG EPI SCDES

I N\VOLVI NG BI CASSAYS AND Tl SSUE ANALYSES. THE I NI TI AL MONI TORI NG EPI SCDE SHOULD BE CONDUCTED
CONCURRENTLY W TH THE CONFI RVATORY SAMPLI NG DURI NG THE REMEDI AL DESI GN (RD) PHASE TO ESTABLI SH
THE BASELI NE CONDI TI ONS. THE SECOND MONI TORI NG EPI SCDE SHOULD BE CONDUCTED ONE YEAR LATER TO

| DENTI FY ANY SHORT- TERM S| TE- RELATED | MPACTS.  THE TH RD MONI TORI NG EPI SCDE SHOULD BE CONDUCTED
FI VE YEARS AFTER | MPLEMENTATI ON OF THE SELECTED REMEDY TO | DENTI FY ANY LONG TERM S| TE- RELATED

I MPACTS.  THE MONI TORI NG EPI SODES SHOULD ALSO BE CONDUCTED DURI NG DI FFERENT SEASONS TO BE
REPRESENTATI VE OF S| TE CONDI TI ONS.

| F THERE HAS BEEN NO DEMONSTRABLE | NDI CATI ON OF S| TE- RELATED ECOLOG CAL DEGRADATI ON AFTER THE
THREE MONI TORI NG EPI SCDES, FURTHER ECOLOG CAL MONI TORI NG WOULD NOT BE NECESSARY. HOWMNEVER, | F
THE MONI TORI NG EPI SODES | NDI CATE THAT SI TE- RELATED ECOLOG CAL DEGRATI ON HAS OCCURRED (OR |'S
OCCURRI NG, HI STOPATHOLOG CAL STUDI ES MAY BE NECESSARY TO FURTHER DEFI NE THE | MPACT. THE

ADDI TI ONAL MEASURES NECESSARY TO M Tl GATE THE THREAT TO THE ENVI RONVENT WOULD BE | MPLEMENTED | N
OPERABLE UNI T #2.

CONTI NUED MONI TORI NG OF BRUSHY FORK CREEK FOR | NCREASES | N WATER COLUWN AND SEDI MENT
CONTAM NATI ON WOULD ALSO BE | NCLUDED I N THE ECOLOG CAL CONTAM NANT MONI TORI NG PROGRAM I N
ADDI TI ON, FWS RECOMVENDED REMEDI ATI ON OF THE CONTAM NATED SPRI NGE(S) SI NCE VOLATI LE ORGANI C
COVPOUNDS ARE ENTERI NG BRUSHY FORK CREEK VI A THI S PATHWAY.

6.3 SUMVARY

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THI'S SITE, | F NOT ADDRESSED BY
I MPLEMENTI NG THE RESPONSE ACTI ON SELECTED IN TH S ROD, NMAY PRESENT AN | MM NENT AND SUBSTANTI AL
ENDANGERVENT TO PUBLI C HEALTH, WELFARE, CR THE ENVI RONMVENT.

THE HEALTH RI SK PCSED BY THIS SITE IS PRIMARI LY FROM THE FUTURE USE OF THE GROUNDWATER/ SPRI NG
WATER AS A POTABLE SOURCE. THI S RISK IS DUE TO THE PRESENCE CF VOCS AT CONCENTRATI ONS ABOVE
MCLS AND NON- ZERO MCLGS. THESE CONTAM NANTS SHOULD BE REMEDI ATED.

THE BASELI NE RI SK ASSESSMENT ALSO SHOWNS A POTENTI AL HEALTH RI SK ASSCOCI ATED W TH RAI SI NG BEEF
CATTLE AND CULTI VATI NG GARDENS ON-SI TE. HOANEVER, TH' S POTENTI AL RI SK |'S BASED THE DETECTI ON OF
CONTAM NANTS IN ONE QUT OF TVEENTY ON-SI TE SURFACE SO L SAMPLES. BECAUSE OF THE LOW FREQUENCY OF
DETECTI ON, THE PRESENCE OF SURFACE SO L CONTAM NATI ON SHOULD BE VERI FI ED. THE PRESENCE OF ANY
Al R CONTAM NANTS SHOULD ALSO BE CONFI RVED. TETRACHLORCETHENE WAS DETECTED I N TWD OF TWELVE AIR
SAMPLES COLLECTED DURI NG THE RI, BUT NO SOURCE HAS BEEN | DENTI FI ED.

THE ECOLOQ CAL | MPACTS TO BRUSHY FORK CREEK CURRENTLY CRI G NATI NG FROM THE SI TE HAVE BEEN
DETERM NED TO BE M NI MAL. THE CREEK IS APPARENTLY A HEALTHY STREAM SUPPCRTI NG DI VERSE
COVMMUNI TI ES OF MACRO NVERTEBRATES AND FI SH, AND NO DATA HAS BEEN COLLECTED TO DATE TO | NDI CATE



THAT THE CREEK HAS BEEN ADVERSELY AFFECTED. ALSO, THERE IS NOT ADEQUATE FEEDI NG HABI TAT TO
SUPPORT THE ENDANGERED BATS AND THE BALD EAGLE WTH N THE STREAM REACH COF THE CREEK AND | TS
TRI BUTARI ES.

THE SEDI MENT SAMPLI NG CONDUCTED DURI NG THE Rl REVEALED LEVELS OF CHROM UM AND LEAD I N ONE SAMPLE
THAT SUBSTANTI ALLY EXCEEDED EFFECTS LEVELS ESTI MATED BY NOAA FOR AQUATI C BIOTA. I N ADDI TI ON,
MERCURY WAS DETECTED | N ONLY THAT SAMPLE AND AT A LEVEL ABOVE THE ER-L. LEAD WAS ALSO DETECTED
IN A DOMSTREAM SAMPLE AT A LEVEL SLIGHTLY ABOVE THE ER-L. CONSEQUENTLY, THE EXTENT OF | NORGANI C
CONTAM NATI ON I N THE AREA OF THESE SEDI MENT SAMPLES SHOULD BE VERI FIED. SINCE THE ER-L FOR LEAD
WAS EXCEEDED BY ONLY 1 PPM I N TWD OTHER SAMPLES, AND THE DEGREE OF CONFI DENCE I N THE LEAD ER-L
AS AN | NDI CATOR OF ADVERSE EFFECTS I N AQUATI C BI OTA |'S MODERATE, ADDI TI ONAL ACTION IN THE
VICINITY OF THESE SAMPLES I'S NOT CURRENTLY JUSTI FI ED.

SI NCE A TOXI COLOG CAL EXAM NATI ON HAS NOT BEEN CONDUCTED AT THE SITE, THE FI SH AND W LDLI FE
SERVI CE HAS RECOMMENDED THAT THE CONTAM NATED SPRI NG FLOW NG | NTO THE CREEK BE REMEDI ATED AND AN
ECOLOG CAL CONTAM NANT MONI TORI NG PROGRAM BE | NCLUDED | N THE SELECTED REMEDY. THE PROGRAM WOULD
ALSO | NCLUDE MONI TORI NG OF BRUSHY FORK CREEK FOR | NCREASES | N WATER CCLUWN AND SEDI MENT

CONTAM NATI ON.

#DOA
7.0 DESCRI PTI ON OF ALTERNATI VES

7.1 BACKGROUND

FEASI BI LI TY STUDY (FS) WAS CONDUCTED TO DEVELOP AND EVALUATE REMEDI AL ALTERNATI VES FOR OPERABLE
UNIT #1 AT THE TR-C TY SITE. REMEDI AL ALTERNATI VES WERE ASSEMBLED FROM APPLI CABLE REMEDI AL
TECHNOLOGY PROCESS COPTI ONS AND VERE | NI TI ALLY EVALUATED FOR EFFECTI VENESS, | MPLEMENTABI LI TY, AND
COST. THE ALTERNATI VES MEETI NG THESE CRI TERI A WERE THEN EVALUATED AND COVPARED TO THE NI NE

CRI TERI A REQUI RED BY THE NATI ONAL O L AND HAZARDOUS SUBSTANCES POLLUTI ON CONTI NGENCY PLAN (NCP).
I N ADDI TI ON TO THE REMEDI AL ALTERNATI VES, THE NCP REQUI RES THAT A NO ACTI ON ALTERNATI VE BE

CONSI DERED AT EVERY SUPERFUND SI TE. THE NO ACTI ON ALTERNATI VE SERVES PRI MARILY AS A PO NT OF
COVPARI SON FOR OTHER ALTERNATI VES.

THE REMEDI AL ALTERNATI VES PRCPCSED FOR THE TRI-CI TY SI TE WERE DEVELOPED TO PRI MARI LY ADDRESS
CONTAM NATED GROUNDWATER AS | T DI SCHARGES TO THE SPRINGS. TREATMENT TECHNOLOG ES THAT REQUI RE
THE GROUNDWATER TO BE BROUGHT TO THE SURFACE FOR TREATMENT USI NG AN EXTRACTI ON SYSTEM WERE

CONSI DERED. HOWEVER, THE EFFECTI VENESS OF A PUWPI NG WELL SYSTEM WOULD DEPEND ON THE ABI LI TY OF
THE | NDI VI DUAL VELLS TO | NTERSECT FRACTURES W THI N THE BEDROCK. ONLY SI X CF THE THI RTEEN
GROUNDWATER MONI TORI NG VELLS ATTEMPTED AT THE SI TE PRCDUCED SUFFI Cl ENT WATER FOR COVPLETI ON, AND
ONLY ONE VELL (MN08) HAD SUFFI Cl ENT YI ELD TO BE CONSI DERED FOR EXTRACTI ON PURPOSES.
CONSEQUENTLY, A H GH DEGREE OF UNCERTAI NTY IS ASSCCI ATED W TH ATTEMPTI NG TO CAPTURE CONTAM NATED
GROUNDWATER W THI N THE VAR ABLY FRACTURED ROCK MASS. MOREOVER, THE EXI STENCE CF A W DESPREAD,
WELL- DEFI NED VOLATI LE ORGANI C CONTAM NANT PLUME WAS NOT SUBSTANTI ATED BY THE ANALYTI CAL RESULTS
FROM THE RI.

AT THE TRI-CA TY SITE, GROUNDWATER DI SCHARGES TO THE SURFACE AS SPRINGS. THE LEVELS OF VOLATILE
ORGANI C CONTAM NANTS HAVE APPARENTLY DECREASED I N THE KLAPPER AND CATTLE SPRINGS, AND O\LY THE
COX SPRI NG CURRENTLY CONTAI NS VOC LEVELS I N EXCESS OF MCLS AND NON-ZERO MCLGS. | T IS BELI EVED
THAT THE PRI MARY SOURCE OF THE GROUNDWATER CONTAM NATI ON WAS REMOVED DURI NG THE EMERGENCY
REMOVAL ACTI ON CONDUCTED BY EPA I N AUGUST AND SEPTEMBER 1988. CONFI RVATCRY SAMPLI NG | N THE AREA
OF THE REMOVAL ACTION | S NECESSARY TO DETERM NE | F TH S SOURCE WAS COWPLETELY REMOVED.

7.2 REMEDI AL ALTERNATI VES



A TOTAL OF FOUR ALTERNATI VES WERE EVALUATED | N DETAI L TO ADDRESS CPERABLE UNIT #1 AT THE
TRI-CTY SITE. EXCEPT FOR THE NO ACTI ON ALTERNATI VE, EACH ALTERNATI VE | NCLUDES THE FCOLLOW NG
COWMON ELEMENTS:

(1) I NSTI TUTI ONAL CONTROLS. | NTERI M ACTI ONS THAT | NCLUDE RESTRI CTI ONS ON THE POTABLE
USE OF GROUNDWATER CONTAI NI NG OR POTENTI ALLY CONTAI NI NG LEVELS OF CONTAM NATION I N
EXCESS OF MCLS OR NON-ZERO MCLGS WOULD BE | MPLEMENTED.  THESE SPRI NGS | NCLUDE THE
COX SPRING, THE KLAPPER SPRI NG THE CATTLE SPRING THE GRADI NG SPRI NG #1, AND THE
UNNAMED SPRING  THE RESTRI CTI ONS MAY | NCLUDE LOCAL ORDI NANCES, CONSERVATI ON OR
RESTRI CTI VE EASEMENTS, RECORD NOTI CE CR SOVE OTHER APPROPRI ATE MEASURE. POTABLE
WATER WOULD CONTI NUE BEI NG PROVI DED TO RESI DENTS WHO PREVI QUSLY USED THE
CONTAM NATED SPRINGS AS SOURCES OF POTABLE WATER. THE RESTRI CTI ONS AND THE
PROVI SI ON OF POTABLE WATER TO AFFECTED RESI DENTS WOULD CONTI NUE UNTI L EPA, THROUGH
MONI TORI NG DETERM NES THAT THE WATER IS OF SUFFI Cl ENT AND CONSI STENT QUALI TY FOR
HUVAN CONSUMPTI ON.

(2) LONG TERM MONI TORING  SI NCE THE ON-SI TE SPRINGS HAVE BEEN HI STCRI CALLY USED AS
SOURCES OF POTABLE WATER, LONG TERM MONI TORI NG | S PROPCSED TO ENSURE THAT
CONTAM NANT LEVELS REMAI N BELOW MCLS AND NON- ZERO MCLGS.  FIVE OF THE ON-SITE
SPRINGS (COX, KLAPPER, GRADI NG #2, CATTLE, AND THE UNNAMED SPRI NG WOULD BE
MONI TORED QUARTERLY FOR THE FI RST YEAR TO | DENTI FY SEASONAL VARI ATIONS | N
CONTAM NANT LEVELS, SEM - ANNUALLY FOR THE NEXT TWD YEARS, AND YEARLY THEREAFTER FOR
UP TO 27 YEARS. | N ADDI TI ON TO CONTI NUQUS REVI EW6 FOR ANY PUBLI C HEALTH CONCERNS,
THE DATA FROM THE SPRI NG SAMPLI NG WOULD BE REVI EWVED TO | DENTI FY CONTAM NANT LEVELS
THAT WARRANT REMEDI AL ACTION. | F TREATMENT OF ANY OF THE OTHER ON-SI TE SPRINGS, IN
ADDI TION TO THE COX SPRING, |S DETERM NED TO BE NECESSARY, | T WLL BE | NCLUDED | N
OPERABLE UNI T #1.

THE GROUNDWATER WOULD ALSO BE MONI TORED FOR UP TO 30 YEARS VI A ANNUAL SAMPLI NG CF
THE EXI STI NG WELLS. THE SURFACE WATER AND SEDI MENT OF BRUSHY FORK CREEK WOULD BE
MONI TORED VI A ANNUAL SAMPLI NG FOR UP TO 30 YEARS. THE SAMPLI NG RESULTS WOULD BE

REVI EWED EVERY Fl VE YEARS FOR POSSI BLE ALTERATIONS I N THE MONI TORI NG PROGRAM

AN ECOLOG CAL CONTAM NANT MONI TORI NG PROGRAM | NVOLVI NG BI QASSAY  AND Tl SSUE
ANALYSES WOULD BE CONDUCTED AT THE SITE. TH S PROGRAM WOULD CONSI ST OF THREE

MONI TORI NG EPI SCDES OVER THE FI VE- YEAR PERI CD FOLLOW NG | MPLEMENTATI ON OF THE
REMEDY. THE I NI TI AL MONI TORI NG EPI SCDE WOULD BE CONDUCTED CONCURRENTLY W TH THE
CONFI RVATORY SAMPLI NG DURI NG THE RD PHASE TO ESTABLI SH BASELI NE CONDI TI ONS.  THE
SECOND MONI TORI NG EPI SCDE WOULD BE CONDUCTED ONE YEAR LATER TO | DENTI FY ANY

SHORT- TERM SI TE- RELATED | MPACTS.  THE THI RD MONI TORING EPI SODE WOULD BE CONDUCTED
FI VE YEARS AFTER | MPLEMENTATI ON OF THE REMEDY TO | DENTI FY ANY LONG TERM S| TE- RELATED
I MPACTS. THE MONI TORI NG EPI SODES WOULD ALSO BE CONDUCTED DURI NG DI FFERENT SEASONS
TO BE REPRESENTATI VE OF SITE CONDI TIONS. | F THE MONI TORI NG EPI SCDES | NDI CATE THAT
S| TE- RELATED ECOLOG CAL DEGRADATI ON HAS OCCURRED (OR |'S OCCURRI NG,

H STOPATHOLOG CAL STUDI ES MAY BE NECESSARY TO FURTHER DEFI NE THE | MPACT. THE

ADDI TI ONAL MEASURES NECESSARY TO M Tl GATE THE THREAT TO THE ENVI RONVENT WOULD BE

| MPLEMENTED | N CPERABLE UNI' T 42.

(3) CONFI RVATORY SAMPLI NG CONFI RVATORY SAMPLI NG WOULD BE CONDUCTED CONDUCTED TO ASSESS
THE EFFECTI VENESS OF THE EMERGENCY REMOVAL ACTI ON CONDUCTED NEAR THE COX, SR
RESI DENCE. THE APPARENTLY DI STURBED AREAS | N THE NORTHERN PORTI ON OF THE SI TE (AS
SHOM I N THE EPI C AERI AL PHOTOGRAPH TAKEN I N 1967) WOULD BE ALSO SAMPLED TO
I NVESTI GATE PCSS| BLE CONTAM NATI ON FROM DRUM DI SPCSAL.



THE SURFACE SO LS ALONG THE EASTERN EDGE OF THE FORMER DI SPOSAL AREA WHERE THE PASS
AND ONE SPECI ES OF PCB WERE FOUND DURI NG THE R WOULD BE SAMPLED TO ESTABLI SH THE
EXTENT OF ANY PAH AND PCB CONTAM NATI ON.

THE SEDI MENT I N THE TRI BUTARY TO BRUSHY FORK CREEK WHERE THE  SAMPLE CONTAI NI NG
LEVELS OF CHROM UM AND LEAD SUBSTANTI ALLY ABOVE THE ER-L VALUES WAS COLLECTED DURI NG
THE R AND EXTENDI NG TO THE LOCATI ON OF THE DOMNSTREAM SAMPLE CONTAI NI NG THE LEAD
LEVEL IN EXCESS OF THE ER-L VALUE WOULD BE SAMPLED TO DETERM NE THE EXTENT OF THE
CONTAM NATI ON.  ADDI TI ONAL Al R SAVPLI NG ALONG THE SLOPE OF THE COX LOBE WOULD BE
CONDUCTED TO | DENTI FY THE SOURCE OF THE PCE DETECTED DURI NG THE RI .

THE REMEDI AL ALTERNATI VES ARE DESCR BED | N THE FOLLOWN NG DI SCUSSI ONS.
ALTERNATIVE 1 - NO ACTI ON

UNDER THI S ALTERNATI VE, EPA WOULD TAKE NO FURTHER ACTI ON AND THE SI TE WOULD BE LEFT "AS | S".

TH' S ALTERNATI VE RELI ES ON FLUSH NG OF THE GROUNDWATER VI A THE SPRI NGS TO NATURALLY REMOVE THE
VOLATI LE ORGANI C CONTAM NATI ON AND RESTORE THE GROUNDWATER TO A CLASS 11-8 AQUI FER SU TABLE FCR
DRI NKI NG WATER PURPCSES.

IT IS EXPECTED THAT THE VOC LEVELS IN THE COX SPRI NG W LL DECREASE TO NEAR CR BELOW MCLS AND
NON- ZERO MCLGS W THI N TEN YEARS. THI' S CONCLUSI ON |'S BASED ON THE FOLLOW NG CONSI DERATI ONS: (1)
THE SO L CONTAM NATI ON THAT CONSTI TUTED THE PRI MARY SOURCE OF GROUNDWATER CONTAM NATI ON HAS BEEN
REMOVED; (2) THE VOCS OF CONCERN | N THE AQUI FER ARE HI GHLY MOBI LE AND RAPIDLY FLUSHED FROM THE
AQUI FER, (3) THE CONTAM NANTS W LL FLUSH FROM THE SOLUTI ONALLY ENLARGED FRACTURES OF THE

LI MESTONE AQUI FER MORE RAPI DLY THAN | F THE AQU FER WERE COVPOSED OF A PCRQUS MEDI UM SUCH AS SAND
OR CLAY; AND (4) | NFILTRATI NG PRECI PI TATI ON W LL CAUSE DI LUTI ON OF CONTAM NANTS | N THE AQUI FER
MOREOVER, THE VOC LEVELS | N SEVERAL SPRI NGS APPEAR TO BE DECREASING TH S TREND WLL BE

VERI FI ED BY LONG TERM MONI TORI NG

TH' S ALTERNATI VE WOULD NOT REDUCE THE RI SK ASSOCI ATED W TH THE POTENTI AL POTABLE USE COF
CONTAM NATED SPRI NG WATER AND GROUNDWATER.  MOREOVER, ANY RI SKS FROM POTENTI ALLY CONTAM NATED
SITE SO LS, SEDI MENT, AND AMBI ENT Al R WOULD NOT BE | NVESTI GATED.

NO FUNDS WOULD BE SPENT FOR THI S ALTERNATIVE AND | T COULD BE | MPLEMENTED | MVEDI ATELY. HOWEVER,
SINCE TH' S ALTERNATI VE WOULD RESULT | N CONTAM NATI ON REMAI NI NG ON- SI TE, CERCLA REQUI RES THAT THE
SI TE BE REVI EWED EVERY FI VE YEARS. | F | NDI CATED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE

| MPLEMENTED AT THAT TI ME TO M Tl GATE ANY THREAT TO HUMAN HEALTH OR THE ENVI RONVENT.

ALTERNATIVE 2 - LI M TED ACTI ON

TH S ALTERNATI VE | NCLUDES THE THREE MAJOR COVPONENTS PREVI QUSLY DI SCUSSED: | NSTI TUTI ONAL
CONTRCLS, LONG TERM MONI TORI NG, AND CONFI RVATCRY SAMPLI NG | NSTI TUTI ONAL CONTRCLS WOULD BE
NECESSARY UNTI L NATURAL PROCESSES RESTORE THE GROUNDWATER TO A CLASS 11-8 AQUI FER SU TABLE FOR
DRI NKI NG WATER PURPCSES. AS DESCRI BED IN THE NO ACTI ON ALTERNATI VE, I T IS EXPECTED THAT THE VOC
LEVELS IN THE COX SPRI NG W LL DECREASE TO NEAR OR BELOW MCLS AND NON- ZERO MCLGS W THI N TEN
YEARS.

SINCE TH S ALTERNATI VE DOES NOT | NCLUDE TREATMENT COF THE CONTAM NATED SPRI NG WATER, | T DOES NOT
REDUCE THE RI SK ASSOCI ATED W TH POTENTI AL POTABLE USAGE.

THE TOTAL PRESENT WORTH OF THI' S ALTERNATI VE FOR A 30- YEAR PERI OD | S APPROXI MATELY $1, 714, 000 AND
THE CAPI TAL COST | S ESTI MATED TO BE $880, 798. THE ANNUAL CPERATI ON AND MAI NTENANCE COSTS ARE
SHOM I N TABLE 19. TH S ALTERNATI VE COULD BE | MPLEMENTED | N APPROXI MATELY 12 MONTHS.



SINCE TH' S ALTERNATI VE WOULD RESULT | N CONTAM NATI ON REMAI NI NG ON- SI TE, CERCLA REQUI RES THAT THE
SI TE BE REVI EWED EVERY FI VE YEARS. | F | NDI CATED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE
| MPLEMENTED AT THAT TI ME TO M Tl GATE ANY THREAT TO HUMAN HEALTH OR THE ENVI RONVENT.

ALTERNATI VE 3 - CARBON ADSCRPTI ON

TH' S ALTERNATI VE | NCLUDES THE THREE MAJOR COVPONENTS PREVI QUSLY DESCRI BED AND TREATMENT CF
CONTAM NATED SPRI NG WATER | N A CARBON ADSCRPTI ON SYSTEM A TREATMENT SYSTEM WOULD BE | NSTALLED
ONLY AT THE COX SPRING UNLESS MONI TORI NG | NDI CATED THAT CONTAM NATI ON I N OTHER SPRI NGS EXCEEDED
MCLS OR NON- ZERO MCLGS.  THE TREATMENT SYSTEM WOULD CONSI ST OF MCDI FI CATI ONS TO THE EXI STI NG

Cl STERN AND PI PING TO A DI SPCSABLE ACTI VATED CARBON CANI STER. THE CI STERN W LL EQUALI ZE THE
CONTAM NANT CONCENTRATI ONS AND A SANDY GEOTEXTI LE FI LTER WLL COLLECT ANY LARGE PARTI CULATES IN
THE SPRI NG WATER  THE SPRI NG WATER WOULD THEN FLOW TO THE CARBON CANI STER BY GRAVI TY.

REMEDI ATI ON OF CONTAM NATED GROUNDWATER FCR A CLASS |1B AQUI FER IS REQUI RED TO MEET MCLS AS
ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT (40 CFR PART 141) AND TO ATTAI N NON- ZERO MCLGS.
THE MCLS AND NON- ZERO MCLGS FCR THE CONTAM NANTS OF CONCERN | N THE COX SPRI NG ARE | DENTI FIED I N
TABLE 20. REDUCTI ON OF THE CONTAM NANTS TO THESE LEVELS WOULD REDUCE THE CARCI NOGENI C RI SK
ASSCCI ATED W TH THE | NGESTI ON OF CONTAM NATED WATER TO 1. 4E-4 AND THE HAZARD | NDEX TO LESS THAN
ONE (1) FOR A 70 KI LOGRAM (KG ADULT OVER A 70- YEAR LI FETIME. THESE LEVELS ARE WTHI N EPA' S
ACCEPTABLE RI SK RANGE OF E-4 TO E-6 AND A HAZARD | NDEX OF LESS THAN ONE (1).

THE TREATED WATER WOULD BE DI SCHARGED TO THE TRI BUTARI ES DOMSTREAM OF THE SPRINGS. ANY

DI SCHARGE TO A NEARBY SURFACE WATER BCDY IS REQUI RED TO MEET NATI ONAL PCLLUTANT DI SCHARGE

ELI M NATI ON SYSTEM ( NPDES) STANDARDS ESTABLI SHED BY THE CLEAN WATER ACT AND REGULATED BY THE
COMMONWEALTH OF KENTUCKY. THE STATE SURFACE WATER STANDARDS, 401 KAR 5: 031, ARE | NCLUDED AS
APPENDI X A OF TH' S DOCUMENT. FI NAL DI SCHARGE LEVELS WLL BE DETERM NED BY SURFACE WATER FLOW

I NFORVATI ON, CONTAM NANT LEVELS, AND WATER QUALI TY TESTI NG THAT W LL BE ESTABLI SHED BY THE
COMMONWEALTH OF KENTUCKY. THE SURFACE WATER DI SCHARGE WLL BE REQUI RED TO MEET THE NPDES LIM TS
THAT ARE ESTABLI SHED.

TREATMENT OF CONTAM NATED SPRI NG WATER W LL CONTI NUE UNTI L CONTAM NANT LEVELS I N THE | NFLUENT
(1.E, THE GROUNDWATER DI SCHARA NG TO THE SURFACE AS A SPRING DECREASE TO BELOW MCLS AND

NON- ZERO MCLGS BY NATURAL PROCESSES. AS DESCRIBED | N THE NO-ACTI ON ALTERNATI VE, THE VOC LEVELS
IN THE COX SPRI NG ARE EXPECTED TO DECREASE TO NEAR OR BELOW MCLS AND NON- ZERO MCLGS W THI N TEN
YEARS.

MONTHLY MONI TORI NG OF THE | NFLUENT AND EFFLUENT WOULD BE REQUI RED FCR THE FI RST YEAR TO
DETERM NE THE FREQUENCY OF CARBON REPLACEMENT. FOR UP TO THE FOLLOWN NG 29 YEARS, THE | NFLUENT
AND EFFLUENT WOULD BE SAVPLED PRI OR TO CARBON REPLACEMENT.

THE SPENT CARBON WOULD BE RECGENERATED OR TREATEDI DI SPCSED OFF- SI TE, SO ANALYSI S OF THE SPENT
CARBON WOULD BE CONDUCTED USI NG THE TOXI G TY CHARACTER! STI C LEACH NG PROCEDURE (TCLP) TO
DETERMNE IF IT IS A HAZARDOUS WASTE. THI'S ANALYSI S | S NECESSARY TO ENSURE THAT APPLI CABLE
SUBTI TLE C OR D REQUI REMENTS OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT ( RCRA) ARE MET.

THE TOTAL PRESENT WORTH OF ALTERNATI VE 3 OVER A 30- YEAR PERI CD | S APPROXI MATELY $2, 098, 000 W TH
A CAPI TAL COST COF $904, 254. THE ANNUAL OPERATI ON AND MAI NTENANCE COSTS ARE SHOMN | N TABLE 19.
THE TI ME REQUI RED TO | MPLEMENT THI S ALTERNATI VE | S EXPECTED TO BE 14 MONTHS, WHI CH | NCLUDES 12
MONTHS FOR REMEDI AL DESI GN AND PROCUREMENTS AND TWD MONTHS FOR CONSTRUCTI ON.

SINCE TH' S ALTERNATI VE WOULD RESULT | N CONTAM NATI ON REMAI NI NG ON- SI TE, CERCLA REQUI RES THAT THE
S| TE BE REVI EWED EVERY FI VE YEARS. | F | NDI CATED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE
| MPLEMENTED AT THAT TI ME TO M Tl GATE ANY THREAT TO HUMAN HEALTH OR THE ENVI RONVENT.



ALTERNATI VE 4 - AERATI ON.

TH' S ALTERNATI VE ALSO | NCLUDES THE THREE MAJOR COVPONENTS PREVI QUSLY DESCRI BED AND TREATMENT OF
THE CONTAM NATED SPRI NG WATER BY AERATI ON. A TREATMENT SYSTEM WOULD BE | NSTALLED ONLY AT THE COX
SPRI NG, UNLESS MONI TORI NG | NDI CATED THAT CONTAM NATI ON | N OTHER SPRI NGS EXCEEDED MCLS OR

NON- ZERO MCLGS. THE AERATI ON TREATMENT PROCESS WOULD | NVOLVE THE CONSTRUCTI ON OF A SERI ES OF
APPROXI MATELY THI RTY CONCRETE STEPS OVER WH CH THE SPRI NG WATER WOULD PASS.  SPRI NG WATER WOULD
FLOW I NTO AND THROUGH THE AERATI ON ZONE BY GRAVI TY. THE SERIES OF STEPS WOULD | NCREASE THE

M XING OF THE SPRI NG WATER WTH Al R, THEREBY PROMOTI NG THE EVAPCRATI ON CF THE VOCS FROM THE
WATER

AS | N ALTERNATI VE 3, REMEDI ATI ON OF CONTAM NATED GROUNDWATER FCR A CLASS 11B AQUI FER IS REQUI RED
TO MEET MCLS AS ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT (40 CFR PART 141) AND TO ATTAIN
NON- ZERO MCLGS.  THE MCLS AND MCLGS FOR THE CONTAM NANTS OF CONCERN IN THE COX SPRI NG WERE

I DENTI FI ED I N TABLE 20.

TREATMENT OF CONTAM NATED SPRI NG WATER W LL CONTI NUE UNTI L CONTAM NANT LEVELS I N THE | NFLUENT
(I.E, THE GROUNDWATER DI SCHARA NG TO THE SURFACE AS A SPRI NG DECREASES TO BELOW MCLS AND

NON- ZERO MCLGS BY NATURAL PROCESSES. AS DESCRIBED I N THE NO- ACTI ON ALTERNATI VE, THE VOC LEVELS
IN THE COX SPRI NG ARE EXPECTED TO DECREASE TO NEAR OR BELOW MCLS AND NON- ZERO MCLGS W THI N TEN
YEARS.

THE TREATED WATER WOULD BE DI SCHARGED TO THE TRI BUTARI ES DOMSTREAM OF THE SPRINGS. AS

DESCRI BED I N ALTERNATI VE 3, ANY DI SCHARGE TO A NEARBY SURFACE WATER BCDY | S REQUI RED TO MEET THE
NPDES STANDARDS ESTABLI SHED BY THE CLEAN WATER ACT AND REGULATED BY THE COVWMONWEALTH OF
KENTUCKY. FINAL DI SCHARGE LEVELS WLL BE DETERM NED BY SURFACE WATER FLOW | NFORVATI ON,

CONTAM NANT LEVELS, AND WATER QUALI TY TESTI NG THAT WLL BE ESTABLI SHED BY THE COVMONWEALTH OF
KENTUCKY. THE SURFACE WATER DI SCHARGE W LL BE REQUI RED TO MEET THE NPDES LI M TS THAT ARE
ESTABLI SHED.

A TREATABI LI TY STUDY WOULD BE REQUI RED TO DETERM NE THE DESI GN PARAMETERS OF THE AERATI ON SYSTEM
PRI OR TO CONSTRUCTI ON.  THE | NFLUENT AND EFFLUENT WOULD BE MONI TORED MONTHLY FOR THE FI RST YEAR
AND ANNUALLY FOR UP TO THE NEXT 29 YEARS | F THE SYSTEM I S EFFECTIVE. TH S TREATMENT PROCESS
DCES NOT CGENERATE ANY TREATMENT RESI DUES OTHER THAN Al R EM SSI ONS.  THE TREATABI LI TY STUDY WOULD
I NCLUDE AN EVALUATI ON OF THE AIR EM SSI ONS TO DETERM NE | F TREATMENT WOULD BE NECESSARY.

RELEASES FROM THE AERATI ON ZONE WLL COWPLY W TH THE CLEAN Al R ACT AS ENFORCED THROUGH FEDERAL
AND STATE STANDARDS.

THE TOTAL PRESENT WORTH OF THI' S ALTERNATI VE FOR A 30- YEAR PERI OD | S APPROXI MATELY $1, 990, 000 AND
THE CAPI TAL COST | S ESTI MATED AT $1, 080, 743. THE ANNUAL OPERATI ON AND MAI NTENANCE COSTS ARE
SHOM I N TABLE 19. THE TIME REQUI RED TO | MPLEMENT TH' S ALTERNATI VE | S EXPECTED TO BE 13 MONTHS,
WHI CH | NCLUDES 12 MONTHS FOR REMEDI AL DESI GN AND PROCUREMENTS AND ONE MONTH FOR CONSTRUCTI ON.

SINCE TH' S ALTERNATI VE WOULD RESULT | N CONTAM NATI ON REMAI NI NG ON- SI TE, CERCLA REQUI RES THAT THE
SI TE BE REVI EWED EVERY FI VE YEARS. | F | NDI CATED BY THE REVI EW REMEDI AL ACTI ONS WOULD BE

| MPLEMENTED AT THAT TI ME TO M Tl GATE ANY THREAT TO HUMAN HEALTH OR THE ENVI RONVENT.

7.3 ARARS

THE REMEDY | MPLEMENTED FOR CPERABLE UNI T #1 WLL MEET THE PERFCRVANCE STANDARDS DESCRI BED BELOW
VWH CH ARE THE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS) | DENTI FI ED FOR THE
PROPOSED ALTERNATI VES.

REMEDI ATI ON OF CONTAM NATED GROUNDWATER FCR A CLASS |1B AQUI FER IS REQUI RED TO MEET MCLS AS



ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT (40 CFR PART 141) AND TO ATTAI N NON- ZERO MCLGS.
THE MCLS AND MCLGS FOR THE CONTAM NANTS OF CONCERN AT THE SI TE WERE | DENTI FI ED I N TABLE 20.
REDUCTI ON OF THE CONTAM NANTS TO THESE LEVELS WLL REDUCE THE R SK ASSCCI ATED W TH THE | NGESTI ON
OF CONTAM NATED GROUNDWATER TO 1.4E-4 FOR A 70 KG ADULT OVER A 70- YEAR LIFETIME. TH S R SK
FALLS WTH N EPA' S ACCEPTABLE R SK RANGE CF E-4 TO E-6.

ANY DI SCHARGE TO A NEARBY SURFACE WATER BODY | S REQUI RED TO MEET NATI ONAL POLLUTANT DI SCHARGE
ELI M NATI ON SYSTEM ( NPDES) STANDARDS ESTABLI SHED BY THE CLEAN WATER ACT AND REGULATED BY THE
COMMONWEALTH OF KENTUCKY. THE STATE SURFACE WATER STANDARDS, 401 KAR 5: 031, ARE | NCLUDED AS
APPENDI X A OF TH' S DOCUMENT. FI NAL DI SCHARGE LEVELS WLL BE DETERM NED BY SURFACE WATER FLOW

I NFORVATI ON, CONTAM NANT LEVELS, AND WATER QUALI TY TESTI NG THAT W LL BE ESTABLI SHED BY THE
COMMONVWEALTH OF KENTUCKY. THE SURFACE WATER DI SCHARGE W LL BE REQUI RED TO MEET THE NPDES LIM TS
THAT ARE ESTABLI SHED.

THE CLEAN AIR ACT IS AN ARAR FOR THE RELEASES TO Al R FROM THE TREATMENT SYSTEMS | NCLUDED | N
ALTERNATI VES 3 AND 4. RELEASES FROM THESE SYSTEMS WOULD COWMPLY W TH FEDERAL AND STATE STANDARDS
PROMULGATED UNDER THE CLEAN Al R ACT.

THE SPENT CARBON FROM THE CARBON ADSORPTI ON TREATMENT SYSTEM | N ALTERNATI VE 3 WOULD BE
REGENERATED OR TREATED DI SPCSED OFF- SI TE, SO ANALYSI S OF THE SPENT CARBON WOULD BE CONDUCTED
USI NG THE TOXI O TY CHARACTER! STI C LEACH NG PROCEDURE (TCLP) (40 CFR PART 262, APPENDI X 11) TO
DETERMNE IF IT IS A HAZARDOUS WASTE. THI'S ANALYSI S | S NECESSARY TO ENSURE THAT APPLI CABLE
SUBTI TLE C OR D REQUI REMENTS OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) ARE MET. |IF
THE SPENT CARBON |'S DETERM NED TO BE A HAZARDOUS WASTE BASED ON THE RESULTS OF THE TCLP AND | F
REGENERATI ON | S NOT TECHNI CALLY FEASIBLE, | T WOULD NOT BE LAND DI SPOSED UNLESS THE TREATMENT
STANDARDS FOR ALL APPLI CABLE TCLP CONSTI TUENTS ARE MET (40 CFR PART 268).

PURSUANT TO THE OCCUPATI ONAL SAFETY AND HEALTH ACT OF 1970 (OSEA), HEALTH AND SAFETY STANDARDS
FOR EMPLOYEES ENGAGED | N HAZARDOUS WASTE OPERATI ONS WERE EFFECTI VE ON MARCH 6, 1990 (54 FR
9294). CONSEQUENTLY, A WORKER HEALTH AND SAFETY PROGRAM THAT COWPLI ES W TH CSHA STANDARDS | S
REQUI RED FOCR THE REMEDI AL ACTI VI TI ES TO BE CONDUCTED ON-SI TE.

#SCAA
8.0 SUMVARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

DURI NG THE FEASI Bl LI TY STUDY, A DETAILED ANALYSI S OF EACH ALTERNATI VE WAS PERFORMVED USI NG THE
NI NE EVALUATI ON CRI TERI A | DENTI FI ED I N THE NCP. THE ADVANTAGES AND DI SADVANTAGES OF EACH
ALTERNATI VE VWERE THEN COVMPARED TO | DENTI FY THE ALTERNATI VE PROVI DI NG THE BEST BALANCE OF THE
NINE CRITERIA.  THE FOLLOW NG DI SCUSSI ONS SUMVARI ZE THE COVPARATI VE ANALYSI S.

8.1 OVERALL PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT ADDRESSES THE DEGREE TO WHI CH THE
ALTERNATI VE ELI M NATES, REDUCES, OR CONTROLS THREATS TO PUBLI C HEALTH AND THE ENVI RONVENT
THROUGH TREATMENT, ENG NEERI NG METHODS, OR | NSTI TUTI ONAL CONTRCOLS.

THE PRESENT AND FUTURE RI SKS TO HUMAN HEALTH AND THE ENVI RONMVENT FROM EXPOSURE TO CONTAM NATED
GROUNDWATER (PRIMARILY AS I T DI SCHARGES TO THE SURFACE AS SPRINGS) WOULD BE UNCHANGED | F
ALTERNATI VE 1 WAS | MPLEMENTED. ALTHCQUGH | T | S ANTI Cl PATED THAT CONTAM NANT CONCENTRATI ONS W LL
EVENTUALLY DECREASE AS A RESULT OF NATURAL DEGRADATI ON AND FLUSHI NG THE VOCS I N THE SPRI NG
WATER ARE CURRENTLY VOLATI LI ZI NG | NTO THE ATMOSPHERE THROUGH NATURAL M XI NG I N THE STREAM BED.
THE | MPACT ON DOWNGRADI ENT SURFACE WATER BODI ES HAS BEEN DETERM NED TO BE M NI VAL. I N ADDI TI ON,
ANY RI SKS FROM POTENTI ALLY CONTAM NATED SI TE SO LS, SEDI MENT, AND AMBI ENT AlR WOULD NOT BE



| NVESTI GATED.

ALTERNATI VE 2 | NCLUDES | NSTI TUTI ONAL CONTROLS TO RESTRI CT RESI DENTS FROM USI NG GROUNDWATER AND
SPRI NG WATER FOR DOMESTI C PURPCSES, AND | T PROVI DES FCR POTABLE WATER TO AFFECTED RESI DENTS.
CONSEQUENTLY, THE POTENTI AL RI SKS TO HUVAN HEALTH FROM THE USE OF CONTAM NATED GROUNDWATER AND
SPRI NG WATER WOULD BE REDUCED. ANY RI SKS ASSCCI ATED W TH POTENTI ALLY CONTAM NATED SI TE SO LS,
SEDI MENT, AND AMBI ENT Al R WOULD ALSO BE | NVESTI GATED I N THE ALTERNATIVE SO IT IS MORE PROTECTI VE
THAN ALTERNATI VE 1. HOWMEVER, NEI THER ALTERNATI VE | NCLUDES TREATMENT OF GROUND WATER TO MCLS AND
NON- ZERO MCLGS, AND VOCS W LL CONTI NUE TO VOLATI LI ZE | NTO THE ATMOSPHERE.

ALTERNATI VE 3 WOULD PROVI DE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT. | NSTI TUTI ONAL
CONTRCLS, PROVI SI ON OF POTABLE WATER TO AFFECTED RESI DENTS, AND GROUNDWATER TREATMENT WOULD
REDUCE THE POTENTI AL RI SK TO HUVAN HEALTH FROM | NGESTI ON AND OTHER HOUSEHOLD USES. GROUNDWATER
TREATMENT WOULD ALSO REDUCE ANY ENVI RONVENTAL | MPACTS BY PREVENTI NG THE SPREAD COF CONTAM NANTS
TO BRUSHY FORK CREEK AND THE ATMOSPHERE. CONTAM NANT LEVELS | N THE GROUNDWATER WOULD BE REDUCED
TO LEVELS | N CONFORVANCE W TH ARARS.  MOREOVER, ANY RI SKS ASSOCI ATED W TH POTENTI ALLY

CONTAM NATED SI TE SO LS, SEDI MENT, AND AMBI ENT Al R WOULD ALSO BE | NVESTI GATED IN TH S

ALTERNATI VE.

ALTERNATI VE 4 WOULD BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. HOWEVER, THE PROPOSED
AERATI ON SYSTEM | S | NNOVATI VE AND A TREATABI LI TY STUDY WOULD BE NECESSARY TO DETERM NE | F AIR
EM SSI ON CONTROLS ARE REQUI RED. THE POTENTI AL RI SK TO HUVAN HEALTH FROM | NGESTI ON OF

CONTAM NATED GROUND WATER AND OTHER HOUSEHOLD USES WOULD BE REDUCED BY | NSTI TUTI ONAL CONTRCLS,
PROVI SI ON OF POTABLE WATER TO AFFECTED RESI DENTS, AND GROUNDWATER TREATMENT TO LEVELS I N
CONFORVANCE W TH ARARS. GROUNDWATER TREATMENT WOULD ALSO REDUCE ANY ENVI RONMENTAL | MPACTS BY
PREVENTI NG THE SPREAD OF CONTAM NANTS TO BRUSHY FORK CREEK. AS I N ALTERNATIVES 2 AND 3, ANY

Rl SKS ASSCCI ATED W TH POTENTI ALLY CONTAM NATED SI TE SO LS, SEDI MENT, AND AMBI ENT Al R WOULD BE
I NVESTI GATED | N ALTERNATI VE 4.

8.2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

APPLI CABLE REQUI REMENTS ARE THOSE CLEANUP STANDARDS, STANDARDS CF CONTROL, AND OTHER SUBSTANTI VE
REQUI REMENTS, CRITERI A, OR LI M TATI ONS PROMULGATED UNDER FEDERAL CR STATE ENVI RONVENTAL OR
FACILITY SI TI NG LAW THAT SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, PCLLUTANT, CONTAM NANT,
REMEDI AL ACTI QN, LOCATI ON, OR OTHER CI RCUMSTANCE AT A CERCLA SITE. RELEVANT AND APPROPRI ATE
REQUI REMENTS ARE THOSE CLEANUP STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTI VE

REQUI REMENTS, CRITERI A, OR LI M TATI ONS UNDER FEDERAL OR STATE ENVI RONMENTAL SI TI NG LAW THAT,

WH LE NOT "APPLI CABLE" TO A HAZARDQUS SUBSTANCE, POLLUTANT, CONTAM NANT, REMEDI AL ACTI ON

LOCATI ON, OR OTHER Cl RCUMBTANCE AT A CERCLA SI TE, ADDRESS PROBLEMS CR SI TUATI ONS SUFFI Cl ENTLY
SI M LAR TO THOSE ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE | S VELL SU TED TO THE PARTI CULAR
SI TE. COVPLI ANCE W TH ARARS ADDRESSES WHETHER A REMEDY W LL MEET ALL FEDERAL AND STATE

ENVI RONVENTAL LAWS ANDY OR PROVI DE BASI S FOR A WAl VER FROM ANY OF THESE LAWS.

EPA HAS DI VI DED ARARS | NTO THE FOLLOWN NG THREE CATEGORI ES TO FACI LI TATE THEI R | DENTI FI CATI ON:
CHEM CAL- SPECI FI C, LOCATI ON- SPECI FI C, AND ACTI ON- SPECI FI C.

CHEM CAL- SPECI FI C ARARS ARE USUALLY HEALTH OR RI SK- BASED NUVERI CAL VALUES OR METHCDOLOG ES USED
TO DETERM NE ACCEPTABLE CONCENTRATI ONS OF CHEM CALS THAT MAY BE FOUND I N OR DI SCHARGED TO THE
ENVI RONMVENT.

LOCATI ON- SPECI FI C ARARS RESTRI CT ACTI ONS CR CONTAM NANT CONCENTRATI ONS | N CERTAI N

ENVI RONMVENTALLY SENSI Tl VE AREAS. EXAMPLES OF AREAS REGULATED UNDER VARI QUS FEDERAL LAWS | NCLUDE
FLOODPLAI NS, WETLANDS, AND LOCATI ONS WHERE ENDANGERED SPECI ES OR HI STORI CALLY SI GNI FI CANT
CULTURAL RESOURCES ARE PRESENT. NO LOCATI ON- SPECI FI C ARARS APPLY TO THE TRI-CITY SITE



ACTI ON- SPECI FI C ARARS ARE USUALLY TECHNOLOGY- OR ACTI VI TY- BASED REQUI REMENTS OR LI M TATI ONS ON
ACTI ONS OR CONDI TI ONS | NVOLVI NG SPECI FI C SUBSTANCES.

ALTERNATI VES 1 AND 2 WOULD NOT COWPLY W TH CHEM CAL- SPECI FI C ARARS SI NCE THE COX SPRI NG WOULD

NOT BE REMEDI ATED. GROUNDWATER CONTAM NANT LEVELS WOULD CONTI NUE TO EXCEED MCLS AND NON- ZERO

MCLGS UNTI L NATURAL DEGRADATI ON AND FLUSHI NG REDUCES THE LEVELS. THERE ARE NO ACTI ON- SPECI FI C
ARARS FCR ALTERNATIVES 1 AND 2.

BOTH ALTERNATI VES 3 AND 4 WOULD BE I N COWPLI ANCE W TH CHEM CAL- SPECI FI C ARARS. EPA HAS

DETERM NED THAT THE PO NT OF COWPLI ANCE FOR ARARS | S WHERE THE CGROUNDWATER DI SCHARGES TO THE
SURFACE AS SPRINGS. REMEDI ATION OF THE COX SPRI NG (THE ONLY SPRI NG CURRENTLY CONTAI NI NG
CONTAM NANT LEVELS I N EXCESS OF MCLS AND NON-ZERO MCLGS) WLL BE | N CONFORVANCE W TH THE SAFE
DRI NKI NG WATER ACT AND THE TREATED DI SCHARGE W LL MEET NPDES STANDARDS ESTABLI SHED BY THE CLEAN
WATER ACT AND REGULATED BY THE COMMONWEALTH OF KENTUCKY.

BOTH ALTERNATI VES 3 AND 4 WOULD BE IN COWPLI ANCE W TH ACTI ON- SPECI FI C ARARS.  THE SPENT CARBON
GENERATED | N ALTERNATI VE 3 WOULD BE EVALUATED FCR THE TOXI G TY CHARACTERI STI C TO ENSURE THAT
APPLI CABLE SUBTI TLE C OR D REQUI REMENTS OF RCRA ARE MET. A TREATABI LI TY STUDY OF THE AERATI ON
SYSTEM DESCRI BED | N ALTERNATI VE 4 WOULD BE CONDUCTED TO DETERM NE THE APPLI CABI LI TY OF THE CLEAN
AR ACT TO EM SSI ONS.

8.3 LONG- TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS AND PERVANENCE REFERS TO THE ABI LI TY OF AN ALTERNATI VE TO MAI NTAI N
RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT. THI'S CRI TERI ON | NCLUDES THE
CONSI DERATI ON OF RESI DUAL RI SK AND THE ADEQUACY AND RELI ABI LI TY OF CONTRCLS.

ALTERNATI VE 1 WOULD NOT BE EFFECTI VE | N M Tl GATI NG POTENTI AL RI SKS ASSOCI ATED W TH THE DOMESTI C
USES OF GROUNDWATER AND FUTURE LAND USE SCENARI GS, | NCLUDI NG EXCAVATI ON | N AREAS OF POTENTI AL
SUBSURFACE SO L CONTAM NATI ON.  MOREOVER, ANY RI SKS FROM POTENTI ALLY CONTAM NATED SI TE SO LS,
SEDI MENT, AND AMBI ENT Al R WOULD NOT BE | NVESTI GATED.  SI NCE POTENTI AL RI SKS ARE NOT ADDRESSED,
THERE | S A LI KELI HOOD THAT FUTURE REMEDI AL ACTI ONS WOULD BE NECESSARY.

ALTERNATI VE 2 WOULD M Tl GATE THE HEALTH R SK THROUGH THE | MPLEMENTATI ON OF | NSTI TUTI ONAL
CONTROLS TO RESTRI CT THE POTABLE USE OF CONTAM NATED GROUNDWATER.  GROUNDWATER USE RESTRI CTI ONS
WOULD BE EASY TO | MPLEMENT AND RELI ABLE | N THE LONG TERM | F ENFORCED BY FEDERAL, STATE, OR LOCAL
ACGENCI ES AND COVPLI ED W TH BY PROPERTY OMERS. MOREOVER, THE PROVI SI ON OF POTABLE WATER TO
AFFECTED RESI DENTS AND LONG TERM MONI TORI NG OF THE GROUND WATER ARE RELI ABLE METHODS TO REDUCE
THE HEALTH RI SK ASSCCI ATED W TH CONTAM NATED WATER SUPPLIES. HOWEVER, THE CONTAM NATED
GROUNDWATER WOULD NOT BE TREATED.

ALTERNATI VE 2 DOES NOT PREVENT THE M GRATI ON OF CONTAM NATI ON TO BRUSHY FORK CREEK NOR DCES I T
PROVI DE PROTECTI ON TO THE Bl OTA. HOWNEVER, ANY ADVERSE EFFECTS ON DOMGRADI ENT SURFACE WATER
BODI ES HAVE, TO DATE, BEEN DETERM NED TO BE M NI MAL, AND LONG TERM MONI TCRING | S A RELI ABLE
METHOD FOR DETECTI NG THE M GRATI ON OF CONTAM NANTS.

BOTH ALTERNATI VES 3 AND 4 PROVI DE THE H GHEST DEGREES OF LONG TERM EFFECTI VENESS AND PERVANENCE
BECAUSE BOTH ALTERNATI VES USE | RREVERSI BLE TREATMENT TECHNOLOG ES TO REDUCE THE HAZARDS

ASSCCI ATED W TH VOCS I N SPRING WATER.  ALTERNATI VE 3 UTI LI ZES A PROVEN AND W DELY AVAI LABLE
TECHNOLOGY. HOWEVER, THE SPENT CARBON FI LTERS WOULD REQUI RE REGENERATI ON OR TREATMENT AND

DI SPOSAL AT AN APPROVED FACI LI TY. THE AERATI ON SYSTEM DESCRI BED | N ALTERNATI VE 4 1S | NNOVATI VE,
AND A TREATABI LI TY STUDY WOULD BE REQUI RED TO DETERM NE THE DESI GN PARAMETERS. MOREOVER, THE
TREATABI LI TY STUDY WOULD BE USED TO QUANTI FY THE AIR EM SSI ONS FROM THE ZONE OF AERATI ON AND TO
DETERM NE | F CONTROL MEASURES ARE NECESSARY. BOTH ALTERNATI VES 3 AND 4 | NCLUDE LONG TERM



MONI TORI NG AND CONFI RVATORY SAMPLI NG WHI CH ARE EFFECTI VE METHODS COF | DENTI FYI NG ANY ADDI TI ONAL
HUVAN HEALTH CR ENVI RONVENTAL RI SKS ASSCCI ATED W TH THE SI TE.

8.4 REDUCTION CF TOXICI TY, MOBILITY OR VOLUVE THROUGH TREATMENT

REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME REFERS TO THE PREFERENCE FCR A REMEDY THAT USES
TREATMENT TO REDUCE HEALTH HAZARDS, CONTAM NANT M GRATI ON, OR THE QUANTI TY OF CONTAM NANTS AT
THE SI TE.

ALTERNATIVES 1 AND 2 DO NOT | NCLUDE TREATMENT AND WOULD NOT REDUCE THE TOXICI TY, MXBILITY, CR
VOLUME CF THE CONTAM NANTS | N THE GROUNDWATER. ALTERNATI VE 3 WOULD REDUCE THE MOBI LI TY OF
CONTAM NANTS BY TRANSFERRI NG THE VOCS TO THE ACTI VATED CARBON. THE TOXICI TY AND VOLUME OF THE
CONTAM NANTS WOULD BE REDUCED WHEN THE SPENT ACTI VATED CARBON | S REMOVED FROM THE SI TE FOR
REGENERATI ON CR TREATMENT PRI OR TO DI SPOSAL AT AN APPROVED OFF-SI TE FACILITY. ALTERNATI VE 4
WOULD REDUCE THE VOLUME OF CONTAM NANTS | N THE GROUNDWATER, BUT Al R EM SSI ON CONTRCLS WOULD BE
NECESSARY TO PREVENT TRANSFER OF THE CONTAM NANTS TO THE ATMOSPHERE. THE NATURE AND QUANTI TI ES
OF THESE CONTAM NANTS WOULD BE | DENTI FI ED DURI NG THE TREATABI LI TY STUDY TO DETERM NE COVPLI ANCE
W TH THE APPROPRI ATE Al R STANDARDS.

8.5 SHORT- TERM EFFECTI VENESS

SHORT- TERM EFFECTI VENESS ADDRESSES THE PERI CD OF TI ME NEEDED TO ACH EVE PROTECTI ON AND ASSESSES
ANY RI SKS TO HUMAN HEALTH AND THE ENVI RONVENT DURI NG THE CONSTRUCTI ON AND | MPLEMENTATI ON PERI CD
UNTI L CLEANUP OBJECTI VES ARE ACH EVED.

THERE WOULD BE NO SHORT- TERM RI SK TO THE COVMUNI TY AND THE ENVI RONVENT | F ALTERNATI VE 1 WAS

| MPLEMENTED BECAUSE NO WORK WOULD BE PERFCORVED. AND THOUGH THE | NSTI TUTI ONAL CONTROLS | NCLUDED
I N ALTERNATI VE 2 WOULD NOT RESULT I N SHORT- TERM RI SKS TO THE COVMUNI TY, WORKERS WOULD NEED
PROTECTI VE CLOTH NG DURI NG FI ELD SAMPLI NG ACTI VI TI ES TO AVO D CONTACT W TH CONTAM NANTS.

ALTERNATI VES 3 AND 4 REQUI RE | NSTALLATI ON OF TREATMENT SYSTEMS ON-SITE, I N ADDI TION TO

I MPLEMENTI NG THE LONG TERM MONI TORI NG AND CONFI RVATORY SAMPLI NG PROGRAMS.  BOTH ALTERNATI VES
REQUI RED VERY LI M TED CONSTRUCTI ON THAT WOULD RESULT IN M NI VAL | MPACT ON THE ON- SI TE RESI DENTS.
MONI TORI NG WOULD BE PERFORMVED DURI NG CONSTRUCTI ON TO ENSURE PROTECTI ON CF THE ON- SI TE RESI DENTS
AND WORKERS.  PROTECTI VE EQUI PMENT WOULD ALSO BE USED BY WORKERS WHO M GHT COME | N CONTACT W TH
CONTAM NATED GROUNDWATER. | MPACT TO THE CREEK WOULD ALSO BE M NI MAL SI NCE THE CONSTRUCTI ON
WOULD BE CONFI NED TO A SVALL AREA.

CONSTRUCTI ON Tl ME PERI CDS ARE ANTI Cl PATED TO BE SHORT FOR THE TWD TREATMENT ALTERNATI VES, W TH
TWO MONTHS FOR ALTERNATI VE 3 AND ONE MONTH FOR ALTERNATI VE 4. THE TI ME REQUI RED FOR REMEDI AL
DESI GN AND PROCUREMENT WOULD BE APPROXI MATELY 12 MONTHS FOR BOTH ALTERNATI VES, BUT THE
TREATABI LI TY STUDY NECESSARY FOR ALTERNATI VE 4 WOULD TAKE AN ADDI TI ONAL 6 MONTHS.

8.6 | MPLEMENTABI LI TY

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY CF AN ALTERNATI VE,
I NCLUDI NG THE AVAI LABI LI TY OF MATERI ALS AND SERVI CES NEEDED TO | MPLEMENT THE CHOSEN SOLUTI ON.
I T ALSO | NCLUDES COORDI NATI ON OF FEDERAL, STATE, AND LOCAL GOVERNMENTS TO CLEAN UP THE SI TE.

ALTERNATIVE 1 | S THE LEAST DI FFI CULT ALTERNATI VE TO | MPLEMENT BECAUSE NO WORK | S NECESSARY. THE
I NSTI TUTI ONAL CONTROLS | NCLUDED | N ALTERNATI VE 2 WOULD BE RELATI VELY EASY TO | MPLEMENT BY
FEDERAL, STATE, AND LOCAL OFFI Gl ALS, ANDY OR THE PRCPERTY OANERS. TRANSPORTATI ON OF POTABLE
WATER WOULD CONTI NUE USI NG THE ESTABLI SHED METHODS. GROUNDWATER MONI TORI NG WOULD BE PERFORMED
USI NG THE PREVI QUSLY | NSTALLED MONI TORI NG VEELLS AND THE EXI STI NG SPRI NGS.



THE CARBON ADSCORPTI ON TREATMENT SYSTEM | NCLUDED | N ALTERNATI VE 3 | S RELATI VELY EASY TO | MPLEMENT
BECAUSE CARBON ABSORBERS ARE AVAI LABLE AS OFF- THE- SHELF | TEMS FROM MANY VENDORS.  CONSTRUCTI ON
OF THE SYSTEM SHOULD NOT POSE MAJOR PROBLEMS UNLESS THE BEDROCK |'S SHALLOW SUCH THAT | T | MPEDES
THE | NSTALLATI ON OF UNDERGRCUND PIPING |IF THIS IS THE CASE, | NSULATI ON OR SO L COVERS CQULD BE
USED TO PROTECT THE PI PI NG FROM FREEZI NG DURI NG THE W NTER

CARBON ADSCRPTION IS A PROVEN AND RELI ABLE TECHNOLOGY FOR TREATMENT OF VOCS. THE OPERATI ON OF
THE SYSTEM WOULD REQUI RE PERI CDI C SAMPLI NG OF THE | NFLUENT AND EFFLUENT, REPLACI NG THE CARBON
CANI STERS, CLEANI NG THE Cl STERN AND SANDY GEOTEXTI LE FI LTER, AND REGENERATI ON OR

TREATMENT/ DI SPCSAL OF THE SPENT CARBON FI LTERS. CONSEQUENTLY, OPERATI ON AND MAI NTENANCE OF THE
SYSTEM WOULD REQUI RE A LONG TERM COVM TMENT FROM STATE AND LOCAL AGENCI ES. FUTURE REMEDI AL
ACTI ONS, | F NECESSARY, WOULD BE RELATI VELY EASY TO | MPLEMENT SI NCE THE CARBON ABSCORBERS ARE
REMOVABLE.

THE AERATI ON SYSTEM | NCLUDED | N ALTERNATI VE 4 | S ALSO RELATI VELY EASY TO | MPLEMENT. THE

AERATI ON ZONE COULD BE CONSTRUCTED W TH SMALL POAER EQUI PMENT SI NCE HEAVY EQUI PMENT CANNOT
ACCESS THE SPRI NG, AND MATERI ALS ARE READI LY AVAI LABLE FROM MULTI PLE VENDORS.  OPERATI ON AND
MAI NTENANCE CF TH S TREATMENT SYSTEM WOULD BE LI M TED TO LONG TERM MONI TORING HOWEVER, THI S
SYSTEM IS | NNOVATI VE AND A TREATABI LI TY STUDY IS NECESSARY TO DETERM NE THE DESI GN PARAMETERS
AND TO QUANTI FY THE AIR EM SSI ONS. DELAYS | N THE | MPLEMENTATI ON OF TH S ALTERNATI VE COULD ARI SE
AS A RESULT OF UNACCEPTABLE RI SK ASSCCI ATED WTH THE VOC EM SSIONS.  MOREOVER, FUTURE REMEDI AL
ACTI ONS MAY BE DI FFI CULT TO | MPLEMENT W TH THE AERATI ON ZONE | N PLACE.

8.7 cosT

TH'S CRI TERI ON | NVOLVES EVALUATI ON OF THE ESTI MATED CAPI TAL (I.E., THE COST OF | MPLEMENTATI ON)
AND CPERATI ON AND NMAI NTENANCE COSTS FOR EACH ALTERNATI VE.  THE COSTS FOR THE FOUR ALTERNATI VES
DEVELCPED FOR THE TR -G TY SITE WERE | TEM ZED | N TABLE 19.

THERE ARE NO CAPI TAL OR CPERATI ON AND MAI NTENANCE COSTS ASSCCI ATED W TH ALTERNATI VE 1 SI NCE NO
REMEDI AL ACTI ON WOULD BE | MPLEMENTED. THE CAPI TAL COST FOR ALTERNATIVE 2 |'S $880, 798 AND THE
TOTAL PRESENT WORTH OVER A 30- YEAR PERI CD | S ESTI MATED TO BE $1, 714, 000.

THE CAPI TAL COSTS OF ALTERNATI VES 3 AND 4 ARE $904, 254 AND $1, 080, 743, RESPECTI VELY. THE TOTAL
PRESENT WORTH OVER A 30- YEAR PERI OD FOR THESE ALTERNATI VES | S $2, 098, 000 AND $1, 990, 000,

RESPECTI VELY. WH LE THE "UP FRONT" COST IS H GHER FOR ALTERNATI VE 4, THE TOTAL PRESENT WORTH I S
SLI GHTLY LESS BECAUSE CPERATI ON AND NMAI NTENANCE IS M NI MAL.

8.8 STATE ACCEPTANCE

STATE ACCEPTANCE | NDI CATES WHETHER OR NOT, BASED ON I TS REVIEWCOF THE R AND FS REPORTS AND THE
PROPCSED PLAN, THE COMMONWEALTH OF KENTUCKY CONCURS W TH, OPPOSES, OR HAS NO COMMENT ON EPA' S
PREFERRED ALTERNATI VE.

BASED ON REVIEW OF THE R AND FS REPORTS AND THE PROPCSED PLAN, THE COMMONWEALTH GENERALLY
CONCURS W TH EPA' S SELECTED REMEDY FOR OPERABLE UNI T #1. ALTHOUGH THE COVMONWEALTH BELI EVES
THAT A COVPLETE CHARACTERI ZATI ON OF A SITE | S NECESSARY BEFORE A SUCCESSFUL STRATEGY FCR

REMEDI ATI ON CAN BE PLOTTED, THEY WLL CONSI DER THE SUCCESSFUL REMEDI ATI ON OF OPERABLE UNI T #1 AS
A FIRST STEP I N THE COVPLETE REMEDI ATION OF THE TRI-CI TY SI TE.

THE COVMONVEALTH ALSO CONTI NUES TO MAI NTAI N THAT THE STATUTE KRS 224.877 1S A STATE ARAR THAT | S
MORE STRI NGENT THAN FEDERAL REQUI REMENTS. HOWNEVER, | F EPA MEETS THE CRI TERI A QUTLI NED I N SECTI ON
10 OF KRS 224.877, THE COVMONWEALTH BELI EVES THAT EPA W LL HAVE COWPLI ED W TH THE REQUI REMENTS
OF THE STATUTE. SPECIFI CALLY, SECTION 10 OF KRS 224.877 STATES THAT "THE REMEDI AL ACTI ON SHALL



PROTECT HUVAN HEALTH, SAFETY, AND THE ENVI RONVENT CONSI DERI NG THE FOLLOWN NG FACTORS AS
APPRCPRI ATE:

(A THE CHARACTERI STI CS OF THE SUBSTANCE, POLLUTANT, OR CONTAM NANT, | NCLUDING ITS TOXI C TY,
PERSI STENCE, ENVI RONVENTAL FATE AND TRANSPCRT DYNAM CS, Bl QACCUMULATI ON, Bl OVAGN FI CATI ON,
AND POTENTI AL FOR SYNERA STI C | NTERACTI ON AND W TH SPECI FI C REFERENCE TO THE ENVI RONVENT
I'N WH CH THE SUBSTANCE, POLLUTANT, COR CONTAM NANT HAS BEEN RELEASED;

(B) THE HYDROGEOLOG C CHARACTERI STI CS OF THE FACI LI TY AND THE SURROUNDI NG AREA;
(O THE PROXIM TY, QUALITY, AND CURRENT AND FUTURE USES OF SURFACE WATER AND GROUNDWATER;

(D THE POTENTI AL EFFECTS OF RESI DUAL CONTAM NATI ON OF POTENTI ALLY | MPACTED SURFACE WATER AND
GROUNDWATER,

(B) THE CHRONI C AND ACUTE HEALTH EFFECTS AND ENVI RONMENTAL CONSEQUENCES TO TERRESTRI AL AND
AQUATI C LI FE OF EXPCSURE TO THE HAZARDQOUS SUBSTANCE, PCLLUTANT CR CONTAM NANT THROUGH
DI RECT AND | NDI RECT PATHVWAYS;

(P AN EXPOSURE ASSESSMENT; AND
(9 ALL OTHER AVAI LABLE | NFORVATI ON. "

EPA DCES NOT AGREE THAT KRS 224.877 IS A STATE ARAR BECAUSE | T DOES NOT CONTAI N ANY SPECI FI C,
ENFORCEABLE REQUI REMENTS THAT ARE MORE STRI NGENT THAN PROVI DED BY FEDERAL LAW  NONETHELESS, EPA
BELI EVES THAT THE SELECTED REMEDY COMPLIES W TH THE REQUI REMENTS OF KRS 224.877 BECAUSE IT IS
PROTECTI VE OF HUVAN HEALTH, SAFETY, AND THE ENVI RONMENT TAKI NG THE STATUTORY FACTORS | NTO

CONSI DERATI ON THROUGH THE PERFORVMANCE OF A REMEDI AL | NVESTI GATI ON, A FEASI BI LI TY STUDY, AND A
BASELI NE RI SK ASSESSMENT. AND, AS STATED IN TH S RECORD OF DECI SION, THE R SK TO HUVAN HEALTH
AND THE ENVI RONMVENT ASSOCI ATED W TH CONTAM NATI ON | DENTI FI ED DURI NG THE CONFI RVATORY SAMPLI NG

W LL BE RE- EVALUATED BASED ON THE ADDI TI ONAL SAMPLI NG DATA.  SINCE THE COVWONWEALTH DI D NOT
SUBM T RELY COMMENTS ON THE BASELI NE RI SK ASSESSMENT, THEI R CONCERNS W LL BE CONS|I DERED DURI NG
THERE- EVALUATI ON.

THE LETTER CONTAI NI NG THE COWONVWEALTH S COMMVENTS ON THE DRAFT RECORD OF DECI SION I'S | NCLUDED I N
APPENDI X B.

8.9 COVMUNI TY ACCEPTANCE

COMMUNI TY ACCEPTANCE | NDI CATES THE PUBLI C SUPPCRT CF A G VEN ALTERNATI VE. COMMUNI TY ACCEPTANCE
OF THE VAR QUS ALTERNATI VES | S EVALUATED I N THE RESPONSI VENESS SUMVARY | NCLUDED | N TH' S DOCUMENT
I'N APPENDI X C. THE RESPONSI VENESS SUMVARY PROVI DES A THOROUGH REVI EW OF THE COMVENTS EPA

RECEI VED ON THE R AND FS REPORTS AND THE PRCPCSED PLAN DURI NG THE PUBLI C MEETI NG AND THE PUBLIC
COMMVENT  PERI CD.

#SR
9.0 THE SELECTED REMEDY

THE | NVESTI GATI ONS AT THE TRI-C TY SI TE HAVE SHOM THAT THE COX AND KLAPPER SPRI NGS HAVE

CONTAI NED LEVELS OF VOLATI LE ORGANI C COVPQUNDS | N EXCESS OF MCLS. BOTH SPRI NGS HAVE BEEN USED
AS SQURCES OF POTABLE WATER BY ON-SI TE RESI DENTS. AT TH S TI ME, HONEVER, ONLY THE COX SPRI NG
CONTAI NS CONTAM NANT LEVELS | N EXCESS OF MCLS AND NON- ZERO MCLGS. BASED UPON CONS| DERATI ON OF
THE REQUI REMENTS OF CERCLA, THE DETAI LED ANALYSI S OF THE ALTERNATI VES, AND PUBLI C COMMVENTS, EPA
HAS SELECTED ALTERNATI VE 3, WH CH | NCLUDES TREATMENT OF THE CONTAM NATED SPRI NG WATER I N A



CARBON ADSCRPTI ON SYSTEM AS THE PREFERRED METHCD COF ADDRESSI NG OPERABLE UNIT #1 AT THE TR -QATY
SITE. CARBON ADSCRPTION | S A VIEELL- PROVEN, RELI ABLE TECHNOLOGY THAT WOULD BE EFFECTI VE FOR
REMOVI NG THE VOLATI LE ORGANI C COVPOUNDS FROM THE SPRI NG WATER.  REMOVAL EFFI G ENCI ES AS HI GH AS
99 PERCENT COULD POTENTI ALLY BE ACHI EVED FOR THESE CONTAM NANTS.

ALTERNATIVE 3 WLL I NVOLVE THE FOLLON NG SPECI FI C ACTI VI Tl ES:

(1)

(2)

(3)

(4)

I NSTI TUTI ONAL CONTROLS TO RESTRI CT THE POTABLE USE OF GROUNDWATER CONTAI NING OR
POTENTI ALLY CONTAI NI NG, LEVELS OF CONTAM NATI ON | N EXCESS OF MCLS AND NON- ZERO
MCLGS. I NSTI TUTI ONAL CONTROLS MAY | NCLUDE LOCAL ORDI NANCES, CONSERVATI ON OR
RESTRI CTI VE EASEMENTS, RECORD NOTI CE, OR SOVE OTHER APPROPRI ATE MEASURE. THE
RESTRI CTI ONS WLL REMAIN I N EFFECT UNTIL EPA, THROUGH MONI TORI NG DETERM NES THAT
THE WATER 1S OF SUFFI CI ENT AND CONSI STENT QUALI TY FOR HUMAN CONSUMPTI ON.

CONTI NUED PROVI SI ON CF POTABLE WATER TO RESI DENTS WHO PREVI QUSLY USED CONTAM NATED
GROUNDWATER AS A SCQURCE OF POTABLE WATER.  WATER W LL BE SUPPLI ED UNTIL EPA, THROUGH
MONI TORI NG DETERM NES THAT THE WATER IS OF SUFFI Cl ENT AND CONSI STENT QUALI TY FOR
HUVAN CONSUMPTI ON.

LONG TERM MONI TORI NG OF THE GROUNDWATER, SURFACE WATER, SEDI MENT, AND ECCOLOGY.
SINCE THE ON-SI TE SPRINGS HAVE BEEN HI STCRI CALLY USED FOR POTABLE WATER, LONG TERM
MONI TORI NG | S PROPGSED TO ENSURE THAT CONTAM NANT LEVELS REVAI N BELOW MCLS AND

NON- ZERO MCLGS.  FIVE OF THE ON-SI TE SPRINGS (COX, KLAPPER, BRADI NG #2, CATTLE, AND
THE UNNAMED SPRING WLL BE MONI TORED QUARTERLY FOR THE FI RST YEAR TO | DENTI FY
SEASONAL VARI ATI ONS | N CONTAM NANT LEVELS, SEM - ANNUALLY FOR THE NEXT TWD YEARS, AND
YEARLY THEREAFTER FOR UP TO 27 YEARS. | N ADDI TI ON TO CONTI NUQUS REVI EWM6 FOR ANY
PUBLI C HEALTH CONCERNS, THE DATA FROM THE SPRI NG SAMPLI NG WLL BE REVI EVED TO

| DENTI FY CONTAM NANT LEVELS THAT WARRANT REMEDI AL ACTION. | F TREATMENT OF ANY COF
THE OTHER ON-SI TE SPRINGS, IN ADDI TION TO THE COX SPRING |S DETERM NED TO BE
NECESSARY, | T WLL BE | NCLUDED | N OPERABLE UNI T #1.

THE GROUNDWATER W LL BE MONI TORED FOR UP TO 30 YEARS VI A ANNUAL SAMPLI NG OF THE
EXI STI NG WELLS. THE SURFACE WATER AND SEDI MENT OF BRUSHY FORK CREEK WLL ALSO BE
MONI TORED VI A ANNUAL SAMPLI NG FOR UP TO 30 YEARS. THE SAMPLI NG RESULTS WLL BE
REVI EWED EVERY FI VE YEARS FOR POSSI BLE ALTERATIONS I N THE MONI TORI NG PROGRAM

AN ECOLOG CAL CONTAM NANT MONI TORI NG PROGRAM | NVOLVI NG BI QASSAYS ANDTI SSUE ANALYSES
WLL BE CONDUCTED AT THE SITE. TH S PROGRAM W LL CONSI ST OF THREE MONI TORI NG

EPI SCDES OVER THE FI VE- YEAR PERI CD FOLLOW NG | MPLEMENTATI ON OF THE REMEDY. THE
I'NITIAL MONI TORI NG EPI SODE W LL BE CONDUCTED CONCURRENTLY W TH THE CONFI RVATCRY
SAMPLI NG DURI NG THE RD PHASE TO ESTABLI SH BASELI NE CONDI TI ONS. THE SECOND

MONI TORI NG EPI SCDE W LL BE CONDUCTED ONE YEAR LATER TO | DENTI FY ANY SHORT- TERM

S| TE- RELATED | MPACTS.  THE TH RD MONI TORI NG EPI SCDE W LL BE CONDUCTED FI VE YEARS
AFTER | MPLEMENTATI ON OF THE REMEDY TO | DENTI FY ANY LONG TERM SI TE- RELATED | MPACTS.
THE MONI TORI NG EPI SOCDES W LL ALSO BE CONDUCTED DURI NG DI FFERENT SEASONS TO BE
REPRESENTATI VE OF SI TE CONDI TIONS. | F THE MONI TORI NG EPI SODES | NDI CATE THAT

S| TE- RELATED ECOLOG CAL DEGRADATI ON HAS OCCURRED (OR | S OCCURRI NG,

H STOPATHOLOG CAL STUDI ES MAY BE NECESSARY TO FURTHER DEFI NE THE | MPACT. THE
ADDI TI ONAL MEASURES NECESSARY TO M Tl GATE THE THREAT TO THE ENVI RONVENT W LL BE

| MPLEMENTED | N CPERABLE UNI' T #2.

CONFI RVATCORY SAMPLI NG TO ASSESS THE EFFECTI VENESS OF THE EMERGENCY REMOVAL ACTI ON
CONDUCTED NEAR THE COX, SR RESI DENCE. THE APPARENTLY DI STURBED AREAS I N THE
NORTHERN PORTI ON OF THE SI TE (AS SHOM | N THE EPI C AERI AL PHOTOGRAPH TAKEN | N 1967)



WLL BE ALSO SAMPLED TO | NVESTI GATE PCSS| BLE CONTAM NATI ON FROM DRUM DI SPCSAL.

THE SURFACE SO LS ALONG THE EASTERN EDGE OF THE FORMER DI SPOSAL AREA WHERE THE PASS
AND ONE SPECI ES OF PCB WERE FOUND DURI NG THE R WLL ALSO BE SAMPLED TO ESTABLI SH
THE EXTENT OF ANY PAS AND PCB CONTAM NATI ON.

THE SEDI MENT | N THE TRI BUTARY TO BRUSHY FORK CREEK WHERE THE SAMPLE CONTAI NI NG
LEVELS OF CHROM UM AND LEAD SUBSTANTI ALLY ABOVE THE ER-L VALUES WAS COLLECTED DURI NG
THE R WLL BE I NCLUDED I N THE CONFI RVATORY SAMPLI NG PROGRAM TO DETERM NE THE EXTENT
OF THE CONTAM NATI ON. THE SEDI MENT SAMPLI NG WLL EXTEND TO THE LOCATI ON OF THE
DOMSTREAM SEDI MENT SAMPLE THAT CONTAI NED A LEVEL OF LEAD IN EXCESS OF THE ER-L
VALUE. ADDI TI ONAL Al R SAMPLI NG ALONG THE SLOPES OF THE COX LOBE WLL BE CONDUCTED TO
I DENTI FY THE SOURCE OF THE PCE DETECTED DURI NG THE RI.

(5) TREATMENT OF THE CONTAM NATED WATER I N THE COX SPRING I N A CARBO ADSCORPTI ON SYSTEM
THE TREATMENT SYSTEM W LL CONSI ST OF MODI FI CATI ONS TO THE EXI STI NG C STERN AND
PI PING TO A DI SPCSABLE ACTI VATED CARBON CANI STER. THE C STERN WLL EQUALI ZE THE
CONTAM NANT CONCENTRATI ONS AND A SANDY GEOTEXTI LE FI LTER WLL COLLECT ANY LARGE
PARTI CULATES | N THE SPRI NG WATER  THE SPRI NG WATER WLL THEN FLOW TO THE CARBON
CANI STER BY GRAVITY. A PRELI M NARY DI AGRAM OF THE TREATMENT SYSTEM IS SHOM | N
FI GURE 18.

THE SYSTEM W LL BE DESI GNED TO HANDLE AN ESTI MATED AVERAGE YEAR- ROUND FLOWCF 2.5
GALLONS PER M NUTE (GPV. THE FLOW RATE OF THE COX SPRI NG HAS BEEN ESTI MATED TO BE
ONE (1) GPM DURI NG THE DRY SEASON AND 5 GPM MAXI MUM DURI NG WET WEATHER. SPECI FIC
FLOW RATE CHARACTERI STICS OF THE COX SPRING WLL BE CONFI RVED DURI NG THE REMEDI AL
DESI GN PHASE.

THE PO NT OF COWVPLI ANCE FOR ARARS HAS BEEN DETERM NED TO BE WHERE THE GROUNDWATER

DI SCHARGES TO THE SURFACE AS SPRINGS. REMEDI ATION OF A CLASS Il AQUI FER | S REQUI RED
TO MEET MCLS AND NON- ZERO MCLGS AS ESTABLI SHED UNDER THE SAFE DRI NKI NG WATER ACT.
THE TREATED WATER W LL BE DI SCHARGED TO THE DOMSTREAM TRI BUTARY. THI S DI SCHARCGE
WLL BE REQU RED TO MEET THE NPDES STANDARDS ESTABLI SHED BY THE CLEAN WATER ACT AND
REGULATED BY THE COMWONWEALTH OF KENTUCKY. THE CARBON CANI STER WLL BE SIZED TO
TREAT THE CONTAM NANT LEVELS TO THESE STANDARDS. THE SPECI FI C PERFORVANCE STANDARDS
FOR GROUNDWATER TREATMENT HAVE BEEN DI SCUSSED I N SECTION 7.3 OF TH S RECORD OF

DECI SI ON DOCUMENT.

MONTHLY MONI TORI NG OF THE | NFLUENT AND EFFLUENT W LL BE REQUI RED FOR THE FI RST YEAR
TO DETERM NE THE FREQUENCY OF CARBON REPLACEMENT. BASED ON AN ESTI MATED AVERACE
YEAR- ROUND FLOWCF 2.5 GPM A REPLACEMENT RATE OF ONE CANI STER CONTAI NI NG 150 PQUNDS
OF CARBON EVERY TWD MONTHS |'S ANTI Cl PATED. THI' S ESTI MATE W LL BE VER FI ED DURI NG
THE FI RST YEAR OF MONITORING FOR UP TO THE FOLLON NG 29 YEARS, THE | NFLUENT AND
EFFLUENT W LL BE SAMPLED PRI OR TO CARBON REPLACEMENT.

THE SPENT CARBON W LL BE REGENERATED OR TREATED DI SPOSED OFF- SI TE. EVALUATI ON FOR
THE TOXI G TY CHARACTERI STI C WLL BE NECESSARY TO ENSURE THAT THE APPLI CABLE SUBTI TLE
C OR D REQUI REMENTS OF RCRA ARE MET. AN ESTI MATED 900 POUNDS PER YEAR CF

CONTAM NATED CARBON | S EXPECTED TO BE GENERATED BY THE TREATMENT SYSTEM

I'N ADDI TION TO THE ABOVE ACTI VI TI ES, VAR QUS SUPPORT ACTI VI TI ES | NCLUDI NG THE | MPLEMENTATI ON COF
A WORKER HEALTH AND SAFETY PROGRAM AND ENVI RONVENTAL MONI TORI NG FOR | NDI CATOR CHEM CAL EM SSI ONS
W LL BE CONDUCTED.



THE ESTI MATED COST OF ALTERNATI VE 3 WAS SHOWN I N TABLE 19. THE TOTAL PRESENT WORTH | S
APPROXI MATELY $2, 098, 000 W TH AN ESTI MATED CAPI TAL COST OF $904, 254. THE TI ME REQUI RED TO

| MPLEMENT THI' S ALTERNATI VE | S EXPECTED TO BE 14 MONTHS, WHI CH | NCLUDES 12 MONTHS FOR REMEDI AL
DESI GN AND PROCUREMENTS AND TWD MONTHS FCR CONSTRUCTI ON.

#SD
10.0 THE STATUTORY DETERM NATI ONS

UNDER | TS LEGAL AUTHORI TI ES, EPA'S PRI MARY RESPONSI Bl LI TY AT SUPERFUND SI TES | S TO UNDERTAKE
REMEDI AL ACTI ONS THAT PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT.  IN
ADDI TI ON, SECTI ON 121 OF CERCLA ESTABLI SHES SEVERAL OTHER STATUTCRY REQUI REMENTS AND
PREFERENCES. ONE OF THE REQUI REMENTS SPECI FI ES THAT WHEN COWMPLETE, THE SELECTED REMEDI AL ACTI ON
FOR THE SI TE MUST COVPLY W TH APPLI CABLE CR RELEVANT AND APPROPRI ATE ENVI RONVENTAL STANDARDS
ESTABLI SHED UNDER FEDERAL AND STATE ENVI RONMENTAL LAWS UNLESS A WAI VER | S JUSTI FI ED. THE
SELECTED REMEDY MUST ALSO BE COST EFFECTI VE AND UTI LI ZE PERVANENT SOLUTI ONS AND ALTERNATI VE
TREATMENT TECHNOLOG ES OR RESQURCE RECOVERY TECHNCOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

FI NALLY, THE STATUTE | NCLUDES A PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT PERVANENTLY
AND SI GNI FI CANTLY REDUCE THE VOLUME, TOXICITY, OR MOBILITY OF HAZARDOUS WASTES AS THEI R

PRI NCI PAL ELEMENT. THE FOLLOW NG DI SCUSSI ONS ADDRESS HOW THE SELECTED REMEDY MEETS THESE
STATUTCRY REQUI REMENTS.

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

BASED ON THE BASELI NE RI SK ASSESSMENT, THE PRI MARY HEALTH RI SK IS FROM THE POTENTI AL USE OF THE
CONTAM NATED GROUNDWATER AS A SOURCE OF POTABLE WATER. THI'S RISK IS DUE TO THE PRESENCE OF VOCS
AT LEVELS I N EXCESS OF THE MAXI MUM CONTAM NANT LEVELS (MCLS) ESTABLI SHED BY THE SAFE DRI NKI NG
WATER ACT.

THE SELECTED REMEDY PROTECTS HUVAN HEALTH AND THE ENVI RONVENT BY TREATI NG THE CONTAM NATED
GROUNDWATER I N A CARBON ADSORPTION SYSTEM I T I'S NOT PRACTI CABLE TO EXTRACT GROUNDWATER FOR
TREATMENT BECAUSE OF THE HYDROGEOLOG C CONDI TI ONS AT THE SI TE, SO THE CONTAM NATED GROUNDWATER
WLL BE TREATED AS I T DI SCHARGES TO THE SURFACE AS SPRI NGS.

THE CONTAM NANTS W LL BE PERVANENTLY REMOVED FROM THE GROUNDWATER BY THE ACTI VATED CARBON
FI LTRATI ON SYSTEM  THE SPENT CARBON W LL THEN BE TRANSPORTED OFF- SI TE FOR REGENERATI ON OR
TREATMENT AND DI SPOSAL.

TREATMENT OF THE CONTAM NATED GROUNDWATER W LL CONTI NUE UNTI L CONTAM NANT LEVELS I'N THE | NFLUENT
DECREASE TO BELOW MCLS AND NON-ZERO MCLGS BY NATURAL PROCESSES. I T IS ANTI G PATED THAT THE VOC
LEVELS WLL DECREASE TO NEAR OR BELOW MCLS AND NON- ZERO MCLGS WTHI N TEN YEARS.

TREATMENT OF THE CONTAM NATED GROUNDWATER TO MCLS AND NON- ZERO MCLGS W LL REDUCE THE
CARCI NOGENI C RI SK TO 1. 4E-4 AND THE HAZARD | NDEX TO LESS THAN ONE (1). THESE LEVELS ARE WTHI N
EPA'S ACCEPTABLE RI SK RANCE OF E-4 TO E-6 AND A HAZARD | NDEX OF LESS THAN ONE (1).

THE BASELI NE RI SK ASSESSMENT ALSO REVEALED A POTENTI AL RI SK ASSOCI ATED W TH RAI SI NG BEEF CATTLE
AND CULTI VATI NG GARDENS ON-SITE.  HOMNEVER, TH' S POTENTI AL RI SK I'S BASED ON THE DETECTI ON COF
PCLYCYCLI C AROVATI C HYDROCARBONS ( PASS) AND ONE SPECIES OF PCB | N ONE QUT OF THE TVENTY SURFACE
SO L SAVMPLES COLLECTED DURING THE RI.  THE EXTENT CF PCB AND PAS CONTAM NATI ON I N SURFACE SO LS
W LL BE DETERM NED DURI NG THE CONFI RVATORY SAMPLI NG THE ASSCCI ATED RI SKS W LL BE RE- EVALUATED
BASED ON THE NEW DATA.

TETRACHLORCETHENE ( ALSO KNOWN AS PERCHLORCETHYLENE, OR PCE) WAS DETECTED IN ONLY TWO OF THE
TWELVE AMBI ENT Al R SAMPLES COLLECTED ON-SITE DURING THE RI.  ALTHOUGH THE RI SK ASSOCI ATED W TH



TH S EXPCSURE PATHWAY WAS W TH N EPA' S ACCEPTABLE RI SK RANGE, THE NONCARCI NOGENI C HAZARD

QUOTI ENT EXCEEDED UNITY. SINCE A SOURCE COF THE PCE CONTAM NATION I N THE Al R HAS NOT' BEEN

| DENTI FI ED, ADDI TI ONAL SANMPLI NG W LL BE CONDUCTED TO DETERM NE | F A SQURCE OF THE PCE EXI STS.
THE R SKS ASSOCI ATED W TH THE Al R PATHWAY W LL BE RE- EVALUATED BASED ON THE NEW DATA.

THE SEDI MENT SAMPLI NG CONDUCTED DURI NG THE Rl REVEALED LEVELS OF CHROM UM AND LEAD I N ONE SAMPLE
THAT SUBSTANTI ALLY EXCEEDED EFFECTS LEVELS ESTI MATED BY NOAA FOR AQUATI C BI OTA. CONSEQUENTLY,
THE EXTENT OF | NORGANI C CONTAM NATI ON W LL BE VERI FI ED DURI NG THE CONFI RVATCRY SAMPLI NG

NO UNACCEPTABLE SHORT- TERM RI SKS CR CRCSS- MEDI A | MPACTS ARE ANTI CI PATED TO BE CAUSED BY
| MPLEMENTATI ON OF THE SELECTED REMEDY.

10.2 COWPLI ANCE W TH ARARS

THE SELECTED REMEDY | NVOLVI NG TREATMENT OF CONTAM NATED GROUNDWATER USI NG CARBON ADSCRPTI ON,

I NSTI TUTI ONAL CONTROLS, THE PROVI SION OF POTABLE WATER, LONG TERM MONI TORI NG AND CONFI RVATCORY
SAMPLI NG WLL COVPLY W TH ALL APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS (ARARS). THE
ARARS FOR THE SELECTED REMEDY ARE LI STED BELOW

CHEM CAL- SPECI FI C ARARS

FEDERAL: CLEAN WATER ACT
- NATI ONAL POLLUTANT DI SCHARGE ELI M NATI ON SYSTEM (40 CFR PART 122)

- WATER QUALI TY STANDARDS (40 CFR PART 131)

- AMBI ENT WATER QUALI TY CRI TERI A ( SECTI ON 304(A) (1) OF THE CLEAN WATER ACT)
SAFE DRI NKI NG WATER ACT

- MAXI MUM CONTAM NANT LEVELS (MCLS) (40 CFR PART 141)

- MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS) (40 CFR PART 141, 50 FR 46936
STATE: 401 KAR 5:031 - SURFACE WATER STANDARDS
ACTI O\ SPECI FI C ARARS
FEDERAL: RESOURCE CONSERVATI ON AND RECOVERY ACT

- 40 CFR PART 262 ( GENERATORS & TEMPORARY STCRAGE)

- 40 CFR PART 263 (MANI FESTS & TRANSPCRTATI ON)

- 40 CFR PART 264 (STORAGE)
CLEAN Al R ACT (40 CFR PARTS 50- 62)

OCCUPATI ONAL SAFETY AND HEALTH ACT OF 1970

- HEALTH AND SAFETY STANDARDS FOR EMPLOYEES ENGAGED I N

HAZARDOUS WASTE OPERATI ONS (54 FR 9294)

US DEPARTMENT OF TRANSPORTATI ON S HAZARDQUS MATERI ALS TRANSPORTATI ON ACT OF 1990



STATE: 401 KAR 63:020 - POTENTI ALLY HAZARDOUS NMATTER CR TOXI C SUBSTANCES
401 KAR 5:035 - TREATMENT REQUI REMENTS
601 KAR 1: 025 - TRANSPORTI NG HAZARDOUS MATERI ALS
KRS 174-415 - HAZARDOUS NMATERI AL: PERM TS, EMERGENCY PROCEDURES, ENFORCEMENT

10.3  COST EFFECTI VENESS

THE SELECTED ALTERNATI VE, ALTERNATIVE 3, | S COST- EFFECTI VE BECAUSE | T HAS BEEN DETERM NED TO
PROVI DE OVERALL EFFECTI VENESS PROPORTI ONAL TO THE COST. CARBON ADSCRPTION | S A PROVEN,

RELI ABLE, AND EASI LY | MPLEMENTABLE TECHNOLOGY FOR THE TREATMENT OF VOCS | N WATER. M NI MAL RI SK
I'S ASSCCI ATED W TH | MPLEVENTATI ON AND THE CPERATI ON AND NMAI NTENANCE OF THE TREATMENT SYSTEM
THE TOTAL PRESENT WORTH OF ALTERNATIVE 3 |'S $2, 098, 000.

10.4  UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES OR RESOURCE
RECOVERY TECHNOLOG ES TO THE NMAXI MUM EXTENT PRACTI CABLE

EPA HAS DETERM NED THAT THE SELECTED REMEDY REPRESENTS THE NMAXI MUM EXTENT TO WH CH PERVANENT
SOLUTI ONS AND TREATMENT TECHNOLOG ES CAN BE UTI LI ZED I N A COST- EFFECTI VE MANNER FCR OPERABLE
UNIT ONE AT THE TR-CATY SITE. OF THE ALTERNATI VES THAT ARE PROTECTI VE OF HUVMAN HEALTH AND THE
ENVI RONVENT AND THAT COVPLY W TH ARARS, EPA HAS DETERM NED THAT THE SELECTED REMEDY PROVI DES THE
BEST BALANCE OF TRADECFFS W TH RESPECT TO LONG TERM EFFECTI VENESS AND PERVANENCE, REDUCTI ON COF
TOXIATY, MBILITY, OR VOLUVE THROUGH TREATMENT, SHORT- TERM EFFECTI VENESS, | MPLEMENTABI LI TY, AND
COST WHI LE CONSI DERI NG STATE AND COVMUNI TY ACCEPTANCE.

THE SELECTED REMEDY UTI LI ZES A CARBON ADSORPTI ON TREATMENT SYSTEM WHICH IS A PROVEN AND
RELI ABLE TECHNOLOGY FOR THE REMOVAL OF VOCS FROM WATER. CONSEQUENTLY, TH S ALTERNATI VE WOULD BE
EFFECTI VE I N M Tl GATI NG THE RI SK ASSOCI ATED W TH THE CONTAM NATED GROUNDWATER.

TREATMENT | N THE CARBON ADSCRPTI ON SYSTEM WOULD REDUCE THE MOBI LI TY OF CONTAM NANTS BY
TRANSFERRI NG THE VOCS TO THE ACTI VATED CARBON. THE TOXICI TY AND VOLUVE OF THE CONTAM NANTS
WOULD BE REDUCED WHEN THE SPENT CARBON | S REMOVED FROM THE SI TE FOR REGENERATI ON OR TREATMENT
PRI OR TO DI SPCSAL AT AN APPROVED FACI LI TY.

THE CARBON ADSCORPTI ON SYSTEM | S RELATI VELY EASY TO | MPLEMENT AND THE LI M TED CONSTRUCTI ON WOULD
RESULT IN M NIMAL R SK TO WORKERS AND THE COMMUNI TY. THE TREATMENT SYSTEM WOULD ALSO REQUI RE
M N VAL OPERATCR ATTENTI ON, SUCH AS PERI CDI C SAMPLI NG AND REPLACEMENT CF THE CARBON CONTAI NERS.

THE SELECTED REMEDY, | N COMPARI SON W TH THE OTHER TREATMENT ALTERNATI VE CONSI DERED, IS MORE
RELI ABLE AND EASI ER TO | MPLEMENT. I T WLL SI GNIFI CANTLY REDUCE THE TOXICI TY, MBI LITY, AND
VOLUME OF HAZARDOUS SUBSTANCES ON-SITE.  AND, I T IS PROTECTI VE CF HUMAN HEALTH AND THE

ENVI RONMVENT. THEREFORE, | T HAS BEEN DETERM NED TO BE THE MOST APPRCPRI ATE REMEDY FOR THE
CONTAM NATED GROUNDWATER AT THE TRI-CI TY SI TE.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

EPA HAS DETERM NED THAT ALTERNATI VE 3, WH CH | NCLUDES TREATMENT OF CONTAM NATED GROUNDWATER I N A
CARBON ADSCRPTI ON SYSTEM SATI SFI ES THE STATUTCORY REFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT
AND MEETS THE EXPECTATI ONS I N THE NCP REGARDI NG RESTORATI ON OF GROUNDWATER TO | TS BENEFI CI AL
USES WTHI N A REASONABLE Tl ME FRAME.



#TA
TABLE 2
CURRENT AND PROPCSED MCLS AND MCLGS (I N PPB)

PURGEABLE ORGANI CS MCL MCLG
CHLOROFCRM 100 .

1, 1- DI CHLORCETHENE 7 7

O S 1, 2- Dl CHLOROETHENE 70 70
TRANS- 1, 2- DI CHLOROETHENE 100 100
TETRACHLORCETHENE ( PCE) 5 0
TOLUENE 1, 000 1, 000
1,1, 1- TRl CHLORCETHANE 200 200
TRI CHLORCETHENE 5 0

VI NYL CHLORI DE 2 0
XYLENES 10, 000 10, 000

EXTRACTABLE ORGANI CS

Bl S (2- ETHYLHEXYL) PHTHALATE 4* 0*

I NORGANI CS

CADM UM 5 5
LEAD 15*~ 0

NI CKEL 100* 100*

* | NDI CATES A PROPCSED MCL OR MCLG
** | NDI CATES THE ACTI ON LEVEL ESTABLI SHED I N 56 FR 26460, JUNE 7, 1991
-- | NDI CATES THAT A MCL CR MCLG HAS NOT BEEN ESTABLI SHED



CONTAM NANT
SA LS

ALUM NUM
ARSEN C
BARI UM
BERYLLI UM
CADM UM
CALCl UM

- 14, 000J
CHROM UM
COBALT
COPPER
I RON
LEAD
MAGNESI UM
MANGANESE
MERCURY
NI CKEL
POTASSI UM
SCDI UM
VANADI UM
ZI NC

TABLE 10

R SURFACE AND SUBSURFACE SO LS SAMPLI NG 1989
TR -C TY | NDUSTRI AL DI SPCSAL SI TE, BROCKS, KENTUCKY
SUMVARY OF | NORGANI C ANALYSES AS RANGES OF DATA (I N PPM

SURFACE SO LS

4,400J - 190, 000J

4.5 - 19

85 - 320
1.2 - 2.3
2-4

580 - 4,000
10 - 120

11 -38

6.1 - 84J
11,00 - 55,000
16J - 66J
310 - 2,600
80J - 1,500
12 - 100
420 - 1,500
260

18 - 86

37J - 130J

J - | NDI CATES AN ESTI MATED VALUE

N - | NDI CATES PRESUMPTI VE EVI DENCE OF NATERI AL

13

SUBSURFACE
9, 000- 49, 000
4.1 - 31

37 -370

1.1 - 3.7

4 - 13JN
440J

11 - 110
1.8J - 36J
7.6 - 37
000J- 62, 000J
6J - 71

700 - 22,000
500 - 3,300
10 - 86J

500 - 3,300
250 - 330

23 - 130

46J - 300J

-- | NDI CATES MATERI AL NOT DETECTED ABOVE M NI MUM QUANTI TATION LIM T



TABLE 11

EPA SURFACE SO LS | NVESTI GATI ON, DECEMBER 1990
SUMVARY OF | NORGANI C ANALYSES AS RANGES OF DATA (IN PPV

CONTAM NANT CONCENTRATI ON
ALUM NUM 6,300 - 8,600
ARSEN C 10U - 15U
BARI UM 67 - 94
BERYLLI UM 0.50U - 1.0U
CADM UM 0.50U - 1.QU
CALCl UM 2,300 - 2,500
CHROM JM 8.4 - 13
COBALT 6.7 - 11
COPPER 6.5 - 9.6

I RON 11,000 - 21, 000
LEAD 16 - 17
MAGNESI UM 980 - 2,400
MANGANESE 660 - 910
MERCURY 0.06 - 0.10
NI CKEL 12 - 23
POTASSI UM 600 - 920

SCDI UM 100U - 200U
VANADI UM 14 - 20

ZI NC 40 - 60

U - | NDI CATES MATER AL WAS ANALYZED FCR BUT NOT DETECTED, THE NUMBER IS THE M NI MUM QUANTI TATI ON
LIMT.



CONTAM NANT

ARSEN C
CHROM UM
LEAD
MERCURY
NI CKEL

NA - NOT AVAI LABLE

TABLE 18

SUMVARY CF ER-L CONCENTRATI ONS
FOR METALS I N SEDI MENT

ER- L
CONCENTRATI ON

33 PPM
80

35
0.15
30

DECGREE CF
CONFI DENCE

LOW

MODERATE
MODERATE
MODERATE
MODERATE



TABLE 19
SUMVARY COF COSTS FOR REMEDI AL ALTERNATI VES

ALTERNATIVE 1 - NO ACTI ON

CAPI TAL $0
ANNUAL Q&M 0
ECOLOA CAL COST 0
5- YEAR COST 0
TOTAL PRESENT WORTH 0

ALTERNATIVE 2 - LI M TED ACTI ON

CAPI TAL $ 880, 798
ANNUAL Q&M
1ST YEAR 56, 396
2ND YEAR 46, 026
3RD YEAR 46, 026
4TH 30TH YEAR 40, 842
POTABLE WATER SUPPLY 2,420
ECOLOE CAL COsT 22,704
5- YEAR COST 10, 000
TOTAL PRESENT WORTH $ 1,714,000

ALTERNATI VE 3 - CARBON ADSCRPTI ON

CAPI TAL $ 904, 254

ANNUAL Q&M

PROCESS MONI TORI NG

1ST YEAR 34, 386
2ND- 30TH YEAR 23, 896
LONG TERM MONI TORI NG

1ST YEAR 53, 084
2ND- 30 YEAR 44,370
3RD YEAR 44,370
4TH 30TH YEAR 40, 014
POTABLE WATER SUPPLY 2,420
ECOLOA CAL COsT 22,704
5- YEAR COST 10, 000
TOTAL PRESENT WORTH $ 2,098, 000

ALTERNATI VE 4 - AERATI ON

CAPI TAL $ 1,080, 743
ANNUAL Q&M

PROCESS MONI TORI NG

1ST-5TH YEAR $ 20, 980
6TH 30TH YEAR 10, 490

LONG TERM MONI TORI NG

1ST YEAR 53, 084
2ND YEAR 44,370
3RD YEAR 44,370
4TH 30TH YEAR 40, 014
POTABLE WATER SUPPLY 2,420

ECOLOA CAL COsT 22,704
5- YEAR COST 10, 000

TOTAL PRESENT WORTH $ 1,990, 000



TABLE 20
S| TE- SPECI FI C MCLS AND MCLGS (I N PPB)
TR -C TY | NDUSTRI AL DI SPCSAL SI TE, BROCKS, KENTUCKY

CONTAM NANTS
OF CONCERN R SK OR
ML (1)  MOLG (2) HQ (3)
PURGEABLE CRGANI CS
CHLOROFORM 100 --- 1.7E-5
1, 1- DI CHLORCETHENE 7 7 0. 02
a S 1, 2- DI CHLORCETHENE 70 70 0.2
TRANS- 1, 2- DI CHLOROETHENE 100 100 0.14
TETRACH.ORCETHENE ( PCE) 5 0 7.5E-6
TOLUENE 1, 000 1, 000 0.14
1, 1, 1- TRl CHLOROETHANE 200 200 0.07
TR CHLORCETHENE ( TCE) 5 0 1. 6E-6
VINYL CHLOR DE 2 0 1.1E- 4
XYLENES 10,000 10, 000 0.14
EXTRACTABLE ORGANI CS
BI' S (2- ETHYLHEXYL) PHTHALATE 4* 0* 1. 6E-6
TOTAL CARCI NOGENI C Rl SK 1.4E-4 (4)
TOTAL HAZARD | NDEX 0.71

(1) MAXI MUM CONTAM NANT LEVELS (MCLS) ARE ENFORCEABLE STANDARDS PROMULGATED UNDER THE SAFE
DRI NKI NG WATER ACT. THESE STANDARDS APPLY TO SPECI FI C CONTAM NANTS THAT EPA HAS
DETERM NED TO HAVE AN ADVERSE EFFECT ON HUVAN HEALTH ABOVE CERTAI N LEVELS. MCLS ARE USED
AS REMEDI ATI ON LEVELS FOR CONTAM NANTS HAVI NG MCLS.

(2) MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS) ARE NON- ENFORCEABLE HEALTH BASED GOALS THAT ARE
PROTECTI VE OF ADVERSE HUVAN HEALTH EFFECTS AND THAT ALLOW AN ADEQUATE MARG N OF SAFETY.

(3) RI SK LEVELS AND HAZARD QUOTI ENTS ARE BASED ON THE | NGESTI ON OF 2 LI TERS COF WATER EVERY DAY
BY A 70 KG PERSON FOR A LIFETIME (70 YEARS). RI SK LEVELS ARE FOR CARCI NOGENI C COVPOUNDS.
HAZARD QUOTI ENTS ARE FOR NON- CARCI NOGENI C COVPQUNDS.

(4) THE MAJORITY OF THE RISK IS BASED ON THE MCL FOR VINYL CHLORIDE. THIS MCL IS SET AT THE
DETECTION LIMT, THEREFORE IT IS AS LONAS PGSSI BLY ATTAI NABLE .

* | NDI CATES A PROPOCSED MCL OR MCLG
-- | NDI CATES THAT A MCL CR MCLG HAS NOT BEEN ESTABLI SHED



